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SEQUENCE LISTING 



<110> l<0benhavns Universitet 
Louise J0rgensen 
5 Pamela Magistrado 

Thomas Lavstsen 
Ali Salanti 
Morten A. Nielsen 
Trine Staals0 
10 Lars Hviid 

Thor Theander 
Anja Jensen 

<120> COMPOUNDS USEFUL IN THE DIAGNOSIS AND TREATMENT OF MALARIA 

15 

<130> P36017DK01 



<160> 8 



20 <170> FastSEQ for Windows Version 4.0 



<210> 1 
<211> 10662 
<212> DNA 
25 <213> Plasmodium falciparum 

<220> 

<221> gene 
<222> (0) ... (0) 
30 <223> var gene PFD1235w 



<400> 1 

atggggaatg catcatcatc agagggggag gctaaaaccc ctagtttaac agaaagtcac 60 

aacagtgcaa gaaatatttt ggaaggttat gccgaaagta taaaggaaca ggcatcaaaa 120 

35 gatgcaaaaa tacatggaca tcatttgaaa ggagatttgg cgaaagcagt atttcgtcat 180 

ccattttctg catatagacc taactatgga aatccgtgcg aacttgatta taggtttcat 240 

actaatgtat ggcatcgtaa cgcagaagat agaaatcctt gtctttttag tcgtgcaaaa 300 

cgtttttcaa atgaaggtga agcagaatgt aatggtggta taataactgg taataaaggt 360 

gaatgtgggg catgtgcacc gtataggaga agacatatat gtgactataa tttgcaccat 420 

40 ataaacgaaa ataatataag gaatactcat gatttattgg ggaatttgtt agttatggca 480 

aggagtgaag gtgaatctat tgtgaaaagt catgaatata caggttatgg tatatacaaa 540 

tcaggtatat gtacttctct tgctcgcagt tttgcagata taggagatat tattcgagga 600 

aaagatctgt atcgtcgtga tagtagaaca gataaattag aagagaattt aagaaaaatt 660 

ttcgcgaata tatataaaga attgaagaat gggaagaagt gggcggaagc aaaagagtac 720 

45 taccaagatg atggaactgg aaattattat aaattaaggg aagcttggtg ggcacttaac 780 

agaaaagatg tgtggaaagc attaacatgt agtgcgccaa gggatgctca atatttcata 840 

aaatcaagcg tcagggatca aacattttca aatgattatt gtggccatgg tgaacatgag 900 

gttcttacaa atttagatta tgtccctcaa tttttacgat ggtttgaaga atgggcagaa 960 

gagttttgta gaataaaaaa aataaaatta ggaaaggtta aggaagcatg tcgtgatgac 1020 

50 tcaaaaaaat tatattgtag tcataatgga tatgactgta cgaaaactat tcgaaataaa 1080 

gatattttgt ctgataatcc taaatgtact gggtgttctg ttaaatgcaa agtttatgaa 1140 

ctttggttaa ggaatcaacg aaatgaattt gaaaaacaaa aaaaaaaata ttataaggaa 1200 

atacagacat atacatcgaa ggacgctaaa actgatagta atattaataa cgaatattat 1260 

aaggaatttt atgacaaact taaaaatgag ggctatgaaa cattgaacaa atttataaaa 1320 

55 ttactaaatg aaggaaggta ttgtaaagaa aaaatatcag gagaaaggaa tattgatttt 1380 

actatgactg gtgataaaga cgcgttttat cgctcagact attgccaaat atgtcctgaa 1440 

tgtggagtcc aatgtagcgg tacaacatgc acaccaaaaa aagtgataca tccgaattgc 1500 
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aaagataaag aaacttatga gcctggtgat gcaaaaacca ctgatattac tgtcctttat 1560 

agtggtgatg aagaaggtga tattgcacaa aaattacaag atttttgtaa tgataaaaat 1620 

aaagaaaatg atgaaaacta tgaaaaatgg caatgctatt ataaaagtag tgagattaat 1680 

aaatgtcaaa tgacaccatc atcacacaaa gttccaaaac atggttacat tatgtcattt 1740 

5 tatgcttttt ttgatttgtg ggttaagaat ttattaatag atagtataaa ttggaagaac 1800 

gatcttacga attgtataaa taatactaat gttacggatt gtaaaaatga ttgtaacaca 1860 

aattgtaaat gttttgaaaa ttgggctaaa acaaaagaaa atgagtggaa aaaagtgaag 1920 

acgatataca aaaatgaaaa cggaaacacg aacaattatt ataaaaaact taataaccat 1980 

tttcaaggtt atttttttca cgttatgaaa gagcttaaca aagaagaaaa atggtataaa 2040 

10 cttatggaag atttaaaaga aaaaattgat tcttccaatt tgaaaaatgg tacgaaagat 2100 

tcagaaggcg caataaaagt gttgttcgat cacttaaaag atatagctga aagatgcata 2160 

gacaataatt caaaagattc atgtccacct tcagtggata cgaaaacaaa cccctgtgct 2220 

aaacctcctg gtagtaaacc cactaaaagt gtaaaacaat tagcggaaca tatgcaacag 2280 

aaggcacaaa aacttttggg tactcgtggt ggtgaaagta aattgaaggg ggatgcaaca 2340 

15 agagggacgt ataaccttgg aggtcaagga aacacgttga atggcgatat atgtaaaata 2400 

acaaaaaatc ataccaatga tagtcgtcct aatggtgaac catgtacagg taaagataaa 2460 

gttaaaaacg ggtttcgctt gaaaatagga accccgtgga caaatattgt acaaaaaaaa 2520 

aaaaaaaagt catacaaaga cttctattta cctcctcggc gtcaacatat gtgtacatca 2580 

aatttagaaa atttgagcac gagtagcaaa ggacttagta atggtagttt tgctagtcac 2640 

20 tcattattag gtgatgtatt gctcgcagca aaatttgaag cacaaaagat aatactagtg 2700 

tataaaaata agaataatat aaatatcaga aaaagaataa ctgacccaaa tgatcaagct 2760 

actgtatgtc gtgctatacg ttacagtttc gccgatctag gagatattat acgaggaaaa 2820 

gacatgtgga atataaacag tgatgcaaaa gatcttcaag atcgtttaga aaaaatattt 2880 

aaaaccatta atgaaaaact tcctaatgaa atccaaaaaa gatatacgaa ccgtgaaaat 2940 

25 aaacatttag atttacgttc agactggtgg gaagctaata gacatcaagt ttggagagct 3000 

atgaaatgtg caacaaaagg catcagcaat aacaattgta atggtatccc aatagaagat 3060 

tacatcccac aacgattaag atggatgacg gaatgggccg aatggtattg caaaaagcag 3120 

tcacaggaat atgagaagtt ggaggagaag tgtgggatgt gtacgggtaa gggtcagggt 3180 

gatggtaaag attgtacaca gaaggataaa gaatgtagtc cgtgcaagaa agcatgtgat 3240 

30 gcatataaga aggaaataga aaaatgggaa aaacaatgga aaacagtatc agctatatac 3300 

caaatattat acgcaaaagc acgaattgtt gctagtaatg gcggtcctgg gtattataat 3360 

acggaagtac agaagaaaga ccgatccgtg tatgacttct tgtacgagtt acatttacaa 3420 

aatggtggca aaaaaggtcc tcctcctgct acacatcctt ataaatctgt taacacacgt 3480 

gataaacgtg atgccactga tgatacaaca cccactgtgt atagtactgc tgcaggatat 3540 

35 gtacaccaag aagcacatat tggtgattgt aaggaacaac acgttttttg tgataataac 3600 

ggcaacaagg agaagtatgc ttttaagaat ccaccaaatg tatatgttga ggcgtgtaag 3660 

tgtatgacga gggaggcacc accaccacca acaactcctt ctactccaaa tccgtgtgct 3720 

gaaactggtg gtgtacatac cattaaaact gtgactgatg tcgcaaaaat attacagggg 3780 

gaggcaaatg aaacaatgct aaaaaatagt tccaatggta atgataagga tgagagtaaa 3840 

40 ttgaaaggta aggcagaaga aggggattat agtcgtggag gtacgccaag tgacttcaac 3900 

aacaatttat gtggtataac acaaaagcat tccaatgctc ataatgattc acaacaacca 3960 

tgttatggaa aagatcaaaa aaggttcaat gtaggaacgg aatggtcatt taaggataat 4020 

catagaaaac ggacacaccc tgaggcatat atgcctccaa gaagggaaca tatatgtaca 4080 

tcaaatttgg aatatttaat tcataagaga aaaaaaccaa ttatagaagg tgatcctaac 4140 

45 aagattattc attccttatt gggcgatgtg ttacttgcag caaaatatga agcagaaaac 4200 

ataaagaaac tgtatgaaga aaataacaac cgaaaagatc aggaaggtat atgtcgagct 4260 

atgaaatata gttttgcaga tataggggat attattcgag gaaaagatat gtggatagaa 4320 

aacaatgatg ctaagagatt acaaacaaat ttgaaagaaa tatttactaa aattaaagaa 4380 

aaaactggag gcaccacata taatgaagat aacgatccgt atttaaaatt acgtgcagat 4440 

50 tggtgggaag ctaatagagc caaagtatgg aaagcaatga aatgtaaaac aaatggcgta 4500 

gatatcactt gtgatagtga tcatacacca ttggatgatt atatccccca aagattaaga 4560 

tggatgactg aatgggcaga atggtattgt aaagcgcaat cacaggagta taagaagttg 4 620 

gaggagaagt gtagtcaatg caagagtaag ggtaaaggtg ggaatgagtg ttacagagaa 4680 

acgaaggaat gtaacgattg caagcaagca tgtgaagaat ataaaaggaa aataaaaaca 4740 

55 tgggcagatc aatggaaggt aatatcaaat aaatacgagg atttatacaa aaaagcccaa 4800 

aatcctacta atgctgttct caaagataac aaagatgaga aagacaagaa tgtgattgat 4860 

tttttgacac aattacaaaa agcaaataat ggcgaaaaaa ctggtgtgca caccgtgtat 4 920 

tctactgctg caggatatat acatcaagag gcacgtacac gtgaatgcca ggaacaaagg 4 980 

gagttttgtg ataaaaaaaa tggcattgac aacacaagtt atgcttttaa ggatccacct 5040 
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catgggtatg ctacagcgtg tgattgcata aataggtcgc aaacagagga gccgaagaaa 5100 

aaggaagaaa atgtagagag tgcgtgcaaa atagtggaag aagttctttc gaaaccacga 5160 

gataaaacta caggtggaat agatcattgt aatccaaagt attatccaag aaaagaaaat 5220 

tatcctggat ggaattgtac tccaggtcag tttaaatcag gtcatgctgg agcatgtatg 5280 

5 cctccaagaa gaataaaatt atgtgtaatt aatttacaat atttgaatga gaagaaatca 5340 

ccagaagaat tgagaaaagc ttttattcaa tgcgctgcaa tagaaacgta ttggttatgg 5400 

caaaaataca aaaaggataa gaatggtggt gttgcacaag caaaattaaa tagtggtacc 54 60 

atccctgatg actttaagc<g tcaaatgttc tatacgtttg gagattatag agatttatgt 5520 

ttagatactg atatatcatc aaaagcagat acaagtacag gtgtaggtaa agtaaaaatt 5580 

10 aatatagatt ctgttttcca aaaaattgac ataactaatg tcgaacaacg taaaccttgg 5640 

tggggaaaaa acgcagaagc tatttgggat ggaatgttat gtgctttaag ttataatact 5700 

acaaacaaaa atatggatta caatgcacac acaaaattaa atcccacgta cggctacaac 5760 

gccataaaat ctgaactgga agactttgtg aacagacctc aattccttcg atggttcact 5820 

gaatggagtg acgaattttg tacagaacgt agtataaaga tcaaggagtt ggaaacaaaa 5880 

15 tgtaacgatt gtactgttag tgagagtggt actagtgatg ctacgggtaa taaaacatgt 5940 

gatgataaag ataaatgtga cgagtgcaaa agagcatgta caacatataa aacttggctt 6000 

aaaaattgga aaactcaata taaaacacaa agcaaaaaat attttgatga taaaagaaaa 6060 

gaactatata aaagtatcga tgacgtcgcc agttctacac aagcctatca atatttacat 6120 

gcacaattaa aaaaactttg tggtaatgct gattgcaagt gtatggatgg tgagtccaaa 6180 

20 gaaacaaccg gacagcctga taactcccac gattcccata tgcctgcatc attagatgat 6240 

gaacccgaag aagtgaatgg aaagtgtaat tgtaaagtga aacatcgtcc acaacctccg 6300 

ctagcacttc caccaccagc accatcggga cctccagctg aagaccaaat tgagcatgac 6360 

aatagaggac gatcggaacg tggtgaccaa ggcccactac cagcgcgacc tcctcctccc 6420 

ccacaagctg cacaaccacc acaaccaaaa ccaaaacgca ctggagaagg cctcggtcgt 6480 

25 aatctaccac cagctgacag aaataccaat ctctccgatt ccgaagaaga agacgacgaa 6540 

gatgacgacg aagtccagga ggaggaggaa acgccaccgt cggaggcgga ggaaggtgaa 6600 

ggacacgtcg agacagagga ggagacgaag ccggtgaagg aaaagacgga aggggcgggg 6660 

gccacagaag tcacaaaaca ggggtcggca ccaacggcaa caacaccaac agtagaagat 6720 

atttgcgcca cagtggccaa agcacttaag ggcgacaaaa gtctcaatgc cgcatgtgcc 6780 

30 ctcaaatatg gcaaaaacaa ctcacgttta ggttggaaat gtataccaac tagtggtgac 6840 

aaaacagaca caagtgagaa tggtgcccca cgtcgtgctc gtagtgccca tggtggtaaa 6900 

agtgatagtg aaaaaggttc catatgtgtg ccgccgcgaa gacgacgatt atatataaaa 6960 

aagatagtag attgggcgga atcacagtcg aagacagtaa caagtgttaa tggagatggt 7020 

aatgggtcac aggaagtagt tagtgttaat ggagctagtg agagtggtgg tagtggtagt 7080 

35 ggtactgagt cacaggcgag tgatgtgtca caaggtaacg gcgcgtcgac atcgccacaa 7140 

gtggctctcc tccacgcctt tgtgaagtcc gctgcaatag agacgttttt tgcttggcat 7200 

aaatataaag tggataaaga aatagaggaa aaggaaaaac aggcagcaca aaatcatcta 7260 

gttcaacgta aaacaagcga gaacccccaa aagaaattag aaggtggtga aatacctgaa 7320 

gattttaagc gtcaaatgtt ctatacttta ggagattata gggatatttt agtgggggac 7380 

40 aagactatga ttgaggcgtt agaaaagagt ggtgacacga aaatagaaga tatatcggaa 7440 

aaaataccaa aaattttaga tggtgagaac aacaaagctg ctggtggtgg ccccaaacaa 7500 

ccaaatagtg gtaaaacacc acaagaatgg tggaaagaaa acgcaaaaca catttggcat 7560 

ggaatgatat gtgctttaac atacaacaca gacagtaatg gaaaggacaa aaaaatacaa 7620 

caggttaaag ctacggacaa cacagatctt ttccaaaaac tgaaaaaaga caacgactac 7680 

45 gaaactgtgt catttggtgc tagtggtacc ggcgccaaaa gcaacgacga taccaaatta 7740 

aaaaattttg tggtacgccc cacatatttt cgttggttag aggaatgggg agaagagttt 7800 

tgtcgaaaac aaaaacataa gttatatata attaaaaaag attgtcgtga taataagttt 78 60 

tgtagtggtg atggcttgcg ttgtgacgaa aaagttccag ataagaaaga tatttttaag 7920 

catttcgatt gtcccagttg tgccagacat tgtagatctt atagaaaatg gatagaaaga 7980 

50 aaaaaaacag aatatgagaa acaagaaagc gcatatagta aacaaaaaag taattacgta 8040 

aatggaagta atggtgatgg aggtaataat aatgataaag aattttacac aaaactagaa 8100 

acgtgcacta aagcaacaaa ctttttagaa tcattaaaag gacaatgtat tggtaataat 8160 

aatggaggca ctgacataaa atttagtaat acaaatataa catttggatc tgcagaagat 8220 

tgtaaacctt gttctgaatt taaagtaaat tgtgaaaatg gtagttgtgg gagtgctaag 8280 

55 caaaaggatt gcccaaataa tacgattact tcacaaaata ttaaaggtct tactgaccaa 8340 

gtagatatgc gtgttagtga taacactgaa agtggatttg aaggtgattt aggcatttgt 8400 

cagggtgcag gtatatttaa aggtattaga aaagatgaat ggaaatgtgg tgatttctgt 8460 

ggtatagata tatgtactct ggaaaaaacc aataatggga aagaaagcga taaaaaatat 8520 

atcataatga aagaattcgt taaaagatgg ctagaatatt tttttgaaga ttataataga 8580 
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attcaaaaaa aattaaagac atgtaaagaa aatggtaaag gatccacatg tataagaagt 8640 

tgtgtagatg aatggataaa gctgaaaaag gatgaatggc aaaaaattaa cagtaattac 8700 

cttgaccaaa atacaaaaga aaatcctgaa ggtaataatt taagctcttt tttggaggat 8760 

ggaccgttta agaatgaggt tgataaagct ataaaacctt gtggtaattt aactgatttc 8820 

5 aagaagtcaa agaaatgtaa tggcacttcc agatcaggaa atagtgaaga gagcacaaaa 8880 

tatgatggtg ttatatgttt gcttgataat cttaaaaaca taataaaaac ttgtcaaaac 8940 

gtacctagtg gcaaaccaga tacaccgtgt caaaaatccc ccgcccccgt tggagacgat 9000 

gatgatcccc ttgaagagga aaacccagta acacaaccga acatttgtcc gcaaacatca 9060 

gtggaagaaa aaaaaaaaga ggaagaagaa aacjtgtgatg aaaaggagga agaagaagaa 9120 

10 aaagaggagg aaaaagataa aggagatgag gaagtaaaag aagaagaaaa agataaagga 9180 

gatgaggaag aagaagcaga agaagaagaa gaagaagaag aggaaacaga tagtcacatt 9240 

tatgaagact actctgattc agacgcagag gaa.gatgatg aagatgaagc tgttacagaa 9300 

tccttatcac cttcagagtc acaaccaaaa cgattgctac gagaatttcc atcccccgaa 9360 

ttaaaaaatg ccatgttatt ttctaccatc ctctggatgg taggtatcgg ttttgcggcg 9420 

15 ttcacttatt tttttctaaa gaaaaaaccg aaatcacctg ttgacctctt acgtgtactt 9480 

gacatccata aaggcgatta tggaacacct accccgaaat caaaaaatag atatatcccc 9540 

tatgtgagtg atacatataa agggaaaaca tacttatatg ttgaaggaga tacagacgaa 9600 

gagaaatata tgtttctgtc tgatactact gatataacct cttccgaaag tgagtatgaa 9660 

gaattggata ttaatgatat atatgtacca ggtagtccta aatataaaac attgatagaa 9720 

20 gtagtattgg aaccatcaaa aagtgatggt aacacaccag gtaagggtga tggtaacaca 9780 

ctaggtgatg atatggtacc taccacgaat acatttacag atgaggaatg gaatgaactg 9840 

aaacaggatt ttgtatcaca atatatacaa agtagattac caatggatgt accacaatat 9900 

gatgtatcaa cggagagtcc aatgaatata ggaggtaatg ttttagatga tggtatggat 9960 

gaaaaacctt ttattacttc tattcatgat agcjgatttaa atagtggaga agaaattagt 10020 

25 tataatattc atatgagtac taacactaat aatgatattc caaaatatgt atcaaataat 10080 

gtatattctg gtatagattt aattaatgat acattaagtg ataacaaaca tattgatata 10140 

tatgatgaag tgctaaaaag aaaagaaaat gaattatttg gaacaaatta taagaaaaat 10200 

acatcaaaca atagtgtagc aaaaaatact aatagtgatc caattatgaa ccaattagat 10260 

ttgttacata aatggttaga tagacataga gatatatgtg aaaattgggg gaaaaaagaa 10320 

30 gatattttga ataaattgaa tgaacaatgg aataaagata atgatggtgg tgatatacca 10380 

aatgataaca aaaagttgaa tacggatgtt tcgatacaaa tagatatgga tgaaactaaa 10440 

ggaaagaagg aatttagtaa tatggatact atcttggatg atatggaaga tgatatatat 10500 

tatgatgtaa atgatgaaaa cccatctgta gatgatatac ctatggatca taataaagta 10560 

gatgtaccaa agaaagtaca tgttgaaatg aaaatcctta ataatacatc taatggatcg 10620 

35 ttggaacaac aatttcctat atcggatgta tggaatatat aa 10662 



<210> 2 
40 <211> 3553 
<212> PRT 

<213> Plasmodium falciparum 



<400> 2 



45 


Met 
1 


Gly 


Asn 


Ala 


Ser 
5 


Ser 


Ser 


Glu 


Gly 


Glu 
10 


Ala 


Lys 


Thr 


Pro 


Ser 
15 


Leu 




Thr 


Glu 


Ser 


His 
20 


Asn 


Ser 


Ala 


Arg 


Asn 
25 


lie 


Leu 


Glu 


Gly 


Tyr 
30 


Ala 


Glu 




Ser 


He 


Lys 


Glu 


Gin 


Ala 


Ser 


Lys 


Asp 


Ala 


Lys 


He 


His 


Gly 


His 


His 


50 






35 










40 










45 










Leu 


Lys 
50 


Gly 


Asp 


Leu 


Ala 


Lys 
55 


Ala 


Val 


Phe 


Arg 


His 
60 


Pro 


Phe 


Ser 


Ala 




Tyr 


Arg 


Pro 


Asn 


Tyr 


Gly 


Asn 


Pro 


Cys 


Glu 


Leu 


Asp 


Tyr 


Arg 


Phe 


His 




65 










70 










75 










80 


55 


Thr 


Asn 


Val 


Trp 


His 
85 


Arg 


Asn 


Ala 


Glu 


Asp 
90 


Arg 


Asn 


Pro 


Cys 


Leu 
95 


Phe 




Ser 


Arg 


Ala 


Lys 
100 


Arg 


Phe 


Ser 


Asn 


Glu 
105 


Gly 


Glu 


Ala 


Glu 


Cys 
110 


Asn 


Gly 




Gly 


He 


He 


Thr 


Gly 


Asn 


Lys 


Gly 


Glu 


Cys 


Gly 


Ala 


Cys 


Ala 


Pro 


Tyr 
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115 





Arg 


Arg 


Arg 


His 


He 


Cys 


Asp 






130 










135 




Asn 


He 


Arg 


Asn 


Thr 


His 


Asp 


5 


145 










150 






Arg 


Ser 


Glu 


Gly 


Glu 


Ser 


He 












165 








Gly 


He 


Tyr 


Lys 


Ser 


Gly 


He 










180 








10 


Asp 


He 


Gly 


Asp 


He 


lie 


Arg 








195 












Arg 


Thr 


Asp 


Lys 


Leu 


Glu 


Glu 






210 










215 




Tyr 


Lys 


Glu 


Leu 


Lys 


Asn 


Gly 


15 


225 










230 






Tyr 


Gin 


Asp 


Asp 


Gly 


Thr 


Gly 












245 








Trp 


Ala 


Leu 


Asn 


Arg 


Lys 


Asp 










260 








20 


Pro 


Arg 


Asp 


Ala 


Gin 


Tyr 


Phe 








275 












Phe 


Ser 


Asn 


Asp 


Tyr 


Cys 


Gly 






290 










295 




Leu 


Asp 


Tyr 


Val 


Pro 


Gin 


Phe 


25 


305 










310 






Glu 


Phe 


Cys 


Arg 


He 


Lys 


Lys 












325 








Cys 


Arg 


Asp 


Asp 


Ser 


Lys 


Lys 










340 








30 


Cys 


Thr 


Lys 


Thr 


He 


Arg 


Asn 








355 












Cys 


Thr 


Gly 


Cys 


Ser 


Val 


Lys 






370 










375 




Asn 


Gin 


Arg 


Asn 


Glu 


Phe 


Glu 


35 


385 










390 






He 


Gin 


Thr 


Tyr 


Thr 


Ser 


Lys 












405 








Asn 


Glu 


Tyr 


Tyr 


Lys 


Glu 


Phe 










420 








40 


Glu 


Thr 


Leu 


Asn 


Lys 


Phe 


He 








435 












Lys 


Glu 


Lys 


He 


Ser 


Gly 


Glu 






450 










455 




Asp 


Lys 


Asp 


Ala 


Phe 


Tyr 


Arg 


45 


465 










470 






Cys 


Gly 


Val 


Gin 


Cys 


Ser 


Gly 












485 








His 


Pro 


Asn 


Cys 


Lys 


Asp 


Lys 










500 








50 


Thr 


Thr 


Asp 


He 


Thr 


Val 


Leu 








515 












Ala 


Gin 


Lys 


Leu 


Gin 


Asp 


Phe 






530 










535 




Glu 


Asn 


Tyr 


Glu 


Lys 


Trp 


Gin 


55 


545 










550 






Lys 


Cys 


Gin 


Met 


Thr 


Pro 


Ser 












565 








He 


Met 


Ser 


Phe 


Tyr 


Ala 


Phe 



580 



5/41 



120 










125 








Tyr 


Asn 


Leu 


His 


His 
140 


He 


Asn 


Glu 


Asn 


Leu 


Leu 


Gly 


Asn 
155 


Leu 


Leu 


Val 


Met 


Ala 
160 


Val 


Lys 


Ser 
X70 


His 


Glu 


Tyr 


Thr 


Gly 
175 


Tyr 


Cys 


Thr 
185 


Ser 


Leu 


Ala 


Arg 


Ser 
190 


Phe 


Ala 


Gly 


Lys 


Asp 


Leu 


Tyr Arg 


Arg 


Asp 


Ser 


200 










205 








Asn 


Leu 


Arg 


Lys 


He 
220 


Phe 


Ala 


Asn 


He 


Lys 


Lys 


Trp 


Ala 

235 


Glu 


Ala 


Lys 


Glu 


Tyr 
240 


Asn 


Tyr 


Tyr 
250 


Lys 


Leu 


Arg 


Glu 


Ala 
255 


Trp 


Val 


Trp 
265 


Lys 


Ala 


Leu 


Thr 


Cys 
270 


Ser 


Ala 


He 


Lys 


Ser 


Ser 


Val 


Arg 


Asp 


Gin 


Thr 


280 










285 








His 


Gly 


Glu 


His 


Glu 
300 


Val 


Leu 


Thr 


Asn 


Leu 


Arg 


Trp 


Phe 
315 


Glu 


Glu 


Trp 


Ala 


Glu 
320 


He 


Lys 


Leu 
330 


Gly 


Lys 


Val 


Lys 


Glu 

335 


Ala 


Leu 


Tyr 
345 


Cys 


Ser 


His 


Asn 


Gly 
350 


Tyr 


Asp 


Lys 


Asp 


Tie 


Leu 


Ser 


Asp 


Asn 


Pro 


Lys 


360 










365 








Cys 


Lys 


Val 


Tyr 


Glu 
380 


Leu 


Trp 


Leu 


Arg 


Lys 


Gin 


Lys 


Lys 
395 


Lys 


Tyr 


Tyr 


Lys 


Glu 
400 


Asp 


Ala 


Lys 
410 


Thr 


Asp 


Ser 


Asn 


He 
415 


Asn 


Tyr 


Asp 
425 


Lys 


Leu 


Lys 


Asn 


Glu 
430 


Gly 


Tyr 


Lys 


Leu 


Leu 


Asn 


Glu 


Gly 


Arg 


Tyr 


Cys 


440 










445 








Arg 


Asn 


Tie 


Asp 


Phe 
460 


Thr 


Met 


Thr 


Gly 


Ser 


Asp 


Tyr 


Cys 
475 


Gin 


He 


Cys 


Pro 


Glu 
480 


Thr 


Thr 


Cys 
4 90 


Thr 


Pro 


Lys 


Lys 


Val 
495 


He 


Glu 


Thr 
505 


Tyr 


Glu 


Pro 


Gly 


Asp 
510 


Ala 


Lys 


Tyr 


Ser 


Gly 


Asp 


Glu 


Glu 


Gly 


Asp 


He 


520 










525 








Cys 


Asn 


Asp 


Lys 


Asn 
540 


Lys 


Glu 


Asn 


Asp 


Cys 


Tyr 


Tyr 


Lys 
555 


Ser 


Ser 


Glu 


He 


Asn 
560 


Ser 


His 


Lys 
570 


Val 


Pro 


Lys 


His 


Gly 
575 


Tyr 


Phe 


Asp 
585 


Leu 


Trp 


Val 


Lys 


Asn 
590 


Leu 


Leu 
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lie 


Asp 


Ser 


He 


Asn 


Trp 


Lys 


Asn 


Asp 


Leu 


Thr 


Asn 


Cys 


He 


Asn 


Asn 








595 










600 










605 










Thr 


Asn 


Val 


Thr 


Asp 


Cys 


Lys 


Asn 


Asp 


Cys 


Asn 


Thr 


Asn 


Cys 


Lys 


Cys 






610 










615 










620 










5 


Phe 


Glu 


Asn 


Trp 


Ala 


Lys 


Thr 


Lys 


Glu 


Asn 


Glu 


Trp 


Lys 


Lys 


Val 


Lys 




625 










630 










635 










640 




Thr 


He 


Tyr 


Lys 


Asn 


Glu 


Asn 


Gly 


Asn 


Thr 


Asn 


Asn 


Tyr 


Tyr 


Lys 


Lys 












645 










650 










655 






Leu 


Asn 


Asn 


His 


Phe 


Gin 


Gly 


Tyr 


Phe 


Phe 


His 


Val 


Met 


Lys 


Glu 


Leu 


10 








660 










665 










670 








Asn 


Lys 


Glu 


Glu 


Lys 


Trp 


Tyr 


Lys 


Leu 


Met 


Glu 


Asp 


Leu 


Lys 


Glu 


Lys 








675 










680 










685 










He 


Asp 


Ser 


Ser 


Asn 


Leu 


Lys 


Asn 


Gly 


Thr 


Lys 


Asp 


Ser 


Glu 


Gly 


Ala 






690 










695 










700 










15 


He 


Lys 


Val 


Leu 


Phe 


Asp 


His 


Leu 


Lys 


Asp 


He 


Ala 


Glu 


Arg 


Cys 


He 




705 










710 










715 










720 




Asp 


Asn 


Asn 


Ser 


Lys 


Asp 


Ser 


Cys 


Pro 


Pro 


Ser 


Val 


Asp 


Thr 


Lys 


Thr 












725 










7 30 










735 






Asn 


Pro 


Cys 


Ala 


Lys 


Pro 


Pro 


Gly 


Ser 


Lys 


Pro 


Thr 


Lys 


Ser 


Val 


Lys 


20 








740 










745 










750 








Gin 


Leu 


Ala 


Glu 


His 


Met 


Gin 


Gin 


Lys 


Ala 


Gin 


Lys 


Leu 


Leu 


Gly 


Thr 








755 










760 










765 










Arg 


Gly 


Gly 


Glu 


Ser 


Lys 


Leu 


Lys 


Gly 


Asp 


Ala 


Thr 


Arg 


Gly 


Thr 


Tyr 






770 










775 










780 










25 


Asn 


Leu 


Gly 


Gly 


Gin 


Gly 


Asn 


Thr 


Leu 


Asn 


Gly 


Asp 


He 


Cys 


Lys 


He 




785 










790 










795 










800 




Thr 


Lys 


Asn 


His 


Thr 


Asn 


Asp 


Ser 


Arg 


Pro 


Asn 


Gly 


Glu 


Pro 


Cys 


Thr 












805 










8 10 










815 






Gly 


Lys 


Asp 


Lys 


Val 


Lys 


Asn 


Gly 


Phe 


Arg 


Leu 


Lys 


He 


Gly 


Thr 


Pro 


30 








820 










825 










830 








Trp 


Thr 


Asn 


He 


Val 


Gin 


Lys 


Lys 


Lys 


Lys 


Lys 


Ser 


Tyr 


Lys 


Asp 


Phe 








835 










840 










845 










Tyr 


Leu 


Pro 


Pro 


Arg 


Arg 


Gin 


His 


Met 


Cys 


Thr 


Ser 


Asn 


Leu 


Glu 


Asn 






850 










855 










860 










35 


Leu 


Ser 


Thr 


Ser 


Ser 


Lys 


Gly 


Leu 


Ser 


Asn 


Gly 


Ser 


Phe 


Ala 


Ser 


His 




865 










870 










875 










880 




Ser 


Leu 


Leu 


Gly 


Asp 


Val 


Leu 


Leu 


Ala 


Ala 


Lys 


Phe 


Glu 


Ala 


Gin 


Lys 












885 










8 90 










895 






He 


He 


Leu 


Val 


Tyr 


Lys 


Asn 


Lys 


Asn 


Asn 


He 


Asn 


He 


Arg 


Lys 


Arg 


40 








900 










905 










910 








He 


Thr 


Asp 


Pro 


Asn 


Asp 


Gin 


Ala 


Thr 


Val 


Cys 


Arg 


Ala 


He 


Arg 


Tyr 








915 










920 










925 










Ser 


Phe 


Ala 


Asp 


Leu 


Gly 


Asp 


He 


He 


Arg 


Gly 


Lys 


Asp 


Met 


Trp 


Asn 






930 










935 










940 










45 


He 


Asn 


Ser 


Asp 


Ala 


Lys 


Asp 


Leu 


Gin 


Asp 


Arg 


Leu 


Glu 


Lys 


He 


Phe 




945 










950 










955 










960 




Lys 


Thr 


He 


Asn 


Glu 


Lys 


Leu 


Pro 


Asn 


Glu 


He 


Gin 


Lys 


Arg 


Tyr 


Thr 












965 










970 










975 






Asn 


Arg 


Glu 


Asn 


Lys 


His 


Leu 


Asp 


Leu 


Arg 


Ser 


Asp 


Trp 


Trp 


Glu 


Ala 


50 








98 0 










985 










990 








Asn 


Arg 


His 


Gin 


Val 


Trp 


Arg 


Ala 


Met 


Lys 


Cys 


Ala 


Thr 


Lys 


Gly 


He 








995 










1000 








1005 








Ser 


Asn 


Asn 


Asn 


Cys 


Asn 


Gly 


He 


Pro 


He 


Glu 


Asp 


Tyr 


He 


Pro 


Gin 






1010 








1015 








1020 








55 


Arg 


Leu 


Arg 


Trp 


Met 


Thr 


Glu 


Trp 


Ala 


Glu 


Trp 


Tyr 


Cys 


Lys 


Lys 


Gin 




1025 








1030 








1035 








104( 




Ser 


Gin 


Glu 


Tyr 


Glu 


Lys 


Leu 


Glu 


Glu 


Lys 


Cys 


Gly 


Met 


Cys 


Thr 


Gly 












1045 








1050 








1055 




Lys 


Gly 


Gin 


Gly 


Asp 


Gly 


Lys 


Asp 


Cys 


Thr 


Gin 


Lys 


Asp 


Lys 


Glu 


Cys 
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1060 1065 1070 

Ser Pro Cys Lys Lys Ala Cys Asp Ala Tyr Lys Lys Glu lie Glu Lys 

1075 ~ ~ 1080 108 5 

Trp Glu Lys Gin Trp Lys Thr Val Ser Ala lie Tyr Gin lie Leu Tyr 
5 1090 1095 1100 

Ala Lys Ala Arg lie Val Ala Ser Asn Gly Gly Pro Gly Tyr Tyr Asn 
1105 1110 1115 1120 

Thr Glu Val Gin Lys Lys Asp Arg Ser Val Tyr Asp Phe Leu Tyr Glu 
1125 1130 1135 

10 Leu His Leu Gin Asn Gly Gly Lys Lys Gly Pro Pro Pro Ala Thr His 
1140 1145 1150 

Pro Tyr Lys Ser Val Asn Thr Arg Asp Lys Arg Asp Ala. Thr Asp Asp 

1155 1160 11G5 

Thr Thr Pro Thr Val Tyr Ser Thr Ala Ala Gly Tyr Val His Gin Glu 
15 1170 1175 1180 

Ala His lie Gly Asp Cys Lys Glu Gin His Val Phe Cys Asp Asn Asn 
1185 ~ 1190 " 1195 1200 

Gly Asn Lys Glu Lys Tyr Ala Phe Lys Asn Pro Pro Asn Val Tyr Val 
1205 " 1210 1215 

20 Glu Ala Cys Lys Cys Met Thr Arg Glu Ala Pro Pro Pro Pro Thr Thr 
1220 1225 1230 

Pro Ser Thr Pro Asn Pro Cys Ala Glu Thr Gly Gly Val His Thr He 

1235 1240 1245 

Lys Thr Val Thr Asp Val Ala Lys He Leu Gin Gly Gin Ala Asn Glu 
25 1250 1255 * 1260 

Thr Met Leu Lys Asn Ser Ser Asn Gly Asn Asp Lys Asp Glu Ser Lys 
1265 ~ 1270 ~ 1275 " ^ 1280 

Leu Lys Gly Lys Ala Glu Glu Gly Asp Tyr Ser Arg Gly Gly Thr Pro 
1285 " 1290 ~ ' 1295 

30 Ser Asp Phe Asn Asn Asn Leu Cys Gly He Thr Gin Lys His Ser Asn 
1300 1305 1310 

Ala His Asn Asp Ser Gin Gin Pro Cys Tyr Gly Lys Asp Gin Lys Arg 

1315 1320 ~ 1325 

Phe Asn Val Gly Thr Glu Trp Ser Phe Lys Asp Asn His Arg Lys Arg 
35 1330 1335 1340 

Thr His Pro Glu Ala Tyr Met Pro Pro Arg Arg Glu His He Cys Thr 
1345 1350 1355 1360 

Ser Asn Leu Glu Tyr Leu He His Lys Arg Lys Lys Pro He He Glu 
1365 1370 ~ 1375 

40 Gly Asp Pro Asn Lys He He His Ser Leu Leu Gly Asp Val Leu Leu 
1380 ~ 1385 ~ 1390 

Ala Ala Lys Tyr Glu Ala Glu Asn He Lys Lys Leu Tyr: Glu Glu Asn 

1395 ~ 1400 1405 

Asn Asn Arg Lys Asp Gin Glu Gly He Cys Arg Ala Met Lys Tyr Ser 
45 1410 1415 1420 

Phe Ala Asp He Gly Asp He He Arg Gly Lys Asp Met Trp He Glu 
1425 1430 1435 1440 

Asn Asn Asp Ala Lys Arg Leu Gin Thr Asn Leu Lys Gin He Phe Thr 
1445 1450 1455 

50 Lys He Lys Glu Lys Thr Gly Gly Thr Thr Tyr Asn Gin Asp Asn Asp 
1460 1465 1470 

Pro Tyr Leu Lys Leu Arg Ala Asp Trp Trp Glu Ala Asn Arg Ala Lys 

1475 1480 1485 

Val Trp Lys Ala Met Lys Cys Lys Thr Asn Gly Val Asp He Thr Cys 
55 1490 1495 1500 

Asp Ser Asp His Thr Pro Leu Asp Asp Tyr He Pro Gin Arg Leu Arg 
1505 1510 1515 1520 

Trp Met Thr Glu Trp Ala Glu Trp Tyr Cys Lys Ala Gin Ser Gin Glu 
1525 1530 " 1535 
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Tyr Lys Lys Leu Glu Glu Lys Cys Ser Gin Cys Lys Ser Lys Gly Lys 

1540 1545 1550 

Gly Gly Asn Glu Cys Tyr Arg Glu Thr Lys Glu Cys Asn Asp Cys Lys 

1555 1560 1565 

5 Gin Ala Cys Glu Glu Tyr Lys Arg Lys lie Lys Thr Trp Ala Asp Gin 
1570 ' 1575 1580 

Trp Lys Val He Ser Asn Lys Tyr Glu Asp Leu Tyr Lys Lys Ala Gin 

1585 1590 1595 1600 

Asn Pro Thr Asn Ala Val Leu Lys Asp Asn Lys Asp Glu Lys Asp Lys 

10 1605 ~ 1610 " 1 1615 

Asn Val He Asp Phe Leu Thr Gin Leu Gin Lys Ala Asn Asn Gly Glu 

1620 1625 1630 

Lys Thr Gly Val His Thr Val Tyr Ser Thr Ala Ala Gly Tyr lie His 

1635 1640 1645 

15 Gin Glu Ala Arg Thr Arg Glu Cys Gin Glu Gin Arg Glu Phe Cys Asp 
1650 1655 " 1660 

Lys Lys Asn Gly He Asp Asn Thr Ser Tyr Ala Phe Lys Asp Pro Pro 

1665 ~ 1670 1675 1680 

His Gly Tyr Ala Thr Ala Cys Asp Cys He Asn Arg Ser Gin Thr Glu 

20 1685 1690 1695 

Glu Pro Lys Lys Lys Glu Glu Asn Val Glu Ser Ala Cys Lys He Val 

1700 1705 1710 

Glu Glu Val Leu Ser Lys Pro Arg Asp Lys Thr Thr Gly Gly He Asp 

1715 1720 1725 

25 His Cys Asn Pro Lys Tyr Tyr Pro Arg Lys Glu Asn Tyr Pro Gly Trp 
1730 1735 1740 

Asn Cys Thr Pro Gly Gin Phe Lys Ser Gly His Ala Gly Ala Cys Met 

174 5 1750 1755 17 60 

Pro Pro Arg Arg He Lys Leu Cys Val He Asn Leu. Gin Tyr Leu Asn 

30 1765 ~ 1770 1775 

Glu Lys Lys Ser Pro Glu Glu Leu Arg Lys Ala Phe He Gin Cys Ala 

1780 1785 1790 

Ala He Glu Thr Tyr Trp Leu Trp Gin Lys Tyr Lys Lys Asp Lys Asn 

1795 1800 "* 1805 

35 Gly Gly Val Ala Gin Ala Lys Leu Asn Ser Gly Thr He Pro Asp Asp 
1810 1815 1820 

Phe Lys Arg Gin Met Phe Tyr Thr Phe Gly Asp Tyr Arg Asp Leu Cys 

1825 1830 " 1835 ' 1840 

Leu Asp Thr Asp He Ser Ser Lys Ala Asp Thr Ser Thr Gly Val Gly 

40 1845 1850 1855 

Lys Val Lys He Asn He Asp Ser Val Phe Gin Lys He Asp He Thr 

1860 1865 1870 

Asn Val Glu Gin Arg Lys Pro Trp Trp Gly Lys Asn Ala Glu Ala He 

1875 1880 1885 

45 Trp Asp Gly Met Leu Cys Ala Leu Ser Tyr Asn Thr Thr Asn Lys Asn 
1890 1895 1900 

Met Asp Tyr Asn Ala His Thr Lys Leu Asn Pro Thr Tyr Gly Tyr Asn 

1905 1910 1915 1920 

Ala He Lys Ser Glu Leu Glu Asp Phe Val Asn Arg Pro Gin Phe Leu 

50 1925 1930 1935 

Arg Trp Phe Thr Glu Trp Ser Asp Glu Phe Cys Thr Glu Arg Ser He 

1940 1945 1950 

Lys He Lys Glu Leu Glu Thr Lys Cys Asn Asp Cys Thr Val Ser Glu 

1955 1960 1965 

55 Ser Gly Thr Ser Asp Ala Thr Gly Asn Lys Thr Cys Asp Asp Lys Asp 
1970 1975 ' 1980 

Lys Cys Asp Glu Cys Lys Arg Ala Cys Thr Thr Tyr Lys Thr Trp Leu 

1985 1990 1995 " " 2000 

Lys Asn Trp Lys Thr Gin Tyr Lys Thr Gin Ser Lys Lys Tyr Phe Asp 
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2005 



2010 



2015 



Asp Lys Arg Lys Glu Leu Tyr Lys Ser lie Asp Asp Val Ala Ser Ser 

2020 2025 2030 

Thr Gin Ala Tyr Gin Tyr Leu His Ala Gin Leu Lys Lys Leu Cys Gly 

2035 2040 2045 

Asn Ala Asp Cys Lys Cys Met Asp Gly Glu Ser Lys Glu Thr Thr Gly 

2050 2055 2060 

Gin Pro Asp Asn Ser His Asp Ser His Met Pro Ala Ser Leu Asp Asp 



10 Glu Pro Glu Glu Val Asn Gly Lys Cys Asn Cys Lys Val Lys His Arg 

2085 2090 2095 

Pro Gin Pro Pro Leu Ala Leu Pro Pro Pro Ala Pro Ser Gly Pro Pro 

2100 2105 2110 

Ala Glu Asp Gin lie Glu His Asp Asn Arg Gly Arg Ser Glu Arg Gly 
15 2115 2120 2125 

Asp Gin Gly Pro Leu Pro Ala Arg Pro Pro Pro Pro Pro Gin Ala Ala 

2130 . 2135 2140 

Gin Pro Pro Gin Pro Lys Pro Lys Arg Thr Gly Glu Gly Leu Gly Arg 
2145 2150 2155 2160 

20 Asn Leu Pro Pro Ala Asp Arg Asn Thr Asn Leu Ser Asp Ser Glu Glu 

2165 2170 2175 

Glu Asp Asp Glu Asp Asp Asp Glu Val Gin Glu Glu Glu Glu Thr Pro 

2180 2185 2190 

Pro Ser Glu Ala Glu Glu Gly Glu Gly His Val Glu Thr Glu Glu Glu 
25 2195 2200 2205 

Thr Lys Pro Val Lys Glu Lys Thr Glu Gly Ala Gly Ala Thr Glu Val 

2210 2215 2220 

Thr Lys Gin Gly Ser Ala Pro Thr Ala Thr Thr Pro Thr Val Glu Asp 
2225 ~ 2230 2235 224 O 

30 lie Cys Ala Thr Val Ala Lys Ala Leu Lys Gly Asp Lys Ser Leu Asn 

2245 2250 2255 

Ala Ala Cys Ala Leu Lys Tyr Gly Lys Asn Asn Ser Arg Leu Gly Trp 

2260 2265 2270 

Lys Cys lie Pro Thr Ser Gly Asp Lys Thr Asp Thr Ser Glu Asn Gly 
35 2275 2280 2285 

Ala Pro Arg Arg Ala Arg Ser Ala His Gly Gly Lys Ser Asp Ser Glu 

2290 2295 2300 

Lys Gly Ser lie Cys Val Pro Pro Arg Arg Arg Arg Leu Tyr lie Lys 
2305 2310 2315 232G 

40 Lys lie Val Asp Trp Ala Glu Ser Gin Ser Lys Thr Val Thr Ser Val 

2325 2330 2335 

Asn Gly Asp Gly Asn Gly Ser Gin Glu Val Val Ser Val Asn Gly Ala 

2340 " 2345 2350 

Ser Glu Ser Gly Gly Ser Gly Ser Gly Thr Glu Ser Gin Ala Ser Asp 
45 2355 " * 2360 2365 

Val Ser Gin Gly Asn Gly Ala Ser Thr Ser Pro Gin Val Ala Leu Leu 

2370 ' 2375 2380 

His Ala Phe Val Lys Ser Ala Ala lie Glu Thr Phe Phe Ala Trp His 
2385 2390 2395 240O 

50 Lys Tyr Lys Val Asp Lys Glu lie Glu Glu Lys Glu Lys Gin Ala Ala 

2405 ~ 2410 2415 

Gin Asn His Leu Val Gin Arg Lys Thr Ser Glu Asn Pro Gin Lys Lys 

2420 2425 2430 

Leu Glu Gly Gly Glu lie Pro Glu Asp Phe Lys Arg Gin Met Phe Tyr 
55 2435 2440 2445 

Thr Leu Gly Asp Tyr Arg Asp lie Leu Val Gly Asp Lys Thr Met lie 

2450 " ~ 2455 2460 

Glu Ala Leu Glu Lys Ser Gly Asp Thr Lys lie Glu Asp lie Ser Glu 
2465 2470 " 2475 248 O 



2065 



2070 



2075 



208O 
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Lys lie Pro Lys lie Leu Asp Gly Glu Asn Asn Lys Ala Ala Gly Gly 

2485 24 90 24 95 

Gly Pro Lys Gin Pro Asn Ser Gly Lys Thr Pro Gin Glu Trp Trp Lys 
2500 2505 2510 

5 Glu Asn Ala Lys His lie Trp His Gly Met lie Cys Ala Leu Thr Tyr 
2515 2520 " 2525 

Asn Thr Asp Ser Asn Gly Lys Asp Lys Lys He Gin Gin Val Lys Ala 

2530 2535 " 2540 

Thr Asp Asn Thr Asp Leu Phe Gin Lys Leu Lys Lys Asp Asn Asp Tyr 
10 2545 2550 " 2555 2560 

Glu Thr Val Ser Phe Gly Ala Ser Gly Thr Gly Ala Lys Ser Asn Asp 

2565 2570 2575 

Asp Thr Lys Leu Lys Asn Phe Val Val Arg Pro Thr Tyr Phe Arg Trp 
2580 2585 2590 

15 Leu Glu Glu Trp Gly Glu Glu Phe Cys Arg Lys Gin Lys His Lys Leu 
2595 2600 ' 2605 

Tyr He He Lys Lys Asp Cys Arg Asp Asn Lys Phe Cys Ser Gly Asp 

2610 2615 2620 

Gly Leu Arg Cys Asp Glu Lys Val Pro Asp Lys Lys Asp lie Phe Lys 
20 2625 * 2630 ~ 2635 * 2640 

His Phe Asp Cys Pro Ser Cys Ala Arg His Cys Arg Ser Tyr Arg Lys 

2645 2650 2655 

Trp He Glu Arg Lys Lys Thr Glu Tyr Glu Lys Gin Glu Ser Ala Tyr 
2660 " ^ 2665 2670 

25 Ser Lys Gin Lys Ser Asn Tyr Val Asn Gly Ser Asn Gly Asp Gly Gly 
2675 2680 2685 

Asn Asn Asn Asp Lys Glu Phe Tyr Thr Lys Leu Glu Thr Cys Thr Lys 

2690 ^ 2695 ~ 2700 

Ala Thr Asn Phe Leu Glu Ser Leu Lys Gly Gin Cys He Gly Asn Asn 
30 2705 2710 2715 2720 

Asn Gly Gly Thr Asp He Lys Phe Ser Asn Thr Asn He Thr Phe Gly 

2725 2730 2735 

Ser Ala Glu Asp Cys Lys Pro Cys Ser Glu Phe Lys Val Asn Cys Glu 
2740 ~ " 2745 "* 2750 

35 Asn Gly Ser Cys Gly Ser Ala Lys Gin Lys Asp Cys Pro Asn Asn Thr 
2755 " 2760 * ~ ~ 2765 

Tie Thr Ser Gin Asn He Lys Gly Leu Thr Asp Gin Val Asp Met Arg 

2770 2775 2780 

Val Ser Asp Asn Thr Glu Ser Gly Phe Glu Gly Asp Leu Gly He Cys 
40 2785 2790 ~ 2795 2800 

Gin Gly Ala Gly He Phe Lys Gly He Arg Lys Asp Glu Trp Lys Cys 

2805 2810 ' 2815 

Gly Asp Phe Cys Gly He Asp He Cys Thr Leu Glu Lys Thr Asn Asn 
2820 2825 2830 

45 Gly Lys Glu Ser Asp Lys Lys Tyr He He Met Lys Glu Phe Val Lys 
2835 2840 2845 

Arg Trp Leu Glu Tyr Phe Phe Glu Asp Tyr Asn Arg He Gin Lys Lys 

2850 2855 2860 

Leu Lys Thr Cys Lys Glu Asn Gly Lys Gly Ser Thr Cys He Arg Ser 
50 2865 2870 2875 2880 

Cys Val Asp Glu Trp He Lys Leu Lys Lys Asp Glu Trp Gin Lys lie 

2885 2890 2895 

Asn Ser Asn Tyr Leu Asp Gin Asn Thr Lys Glu Asn Pro Glu Gly Asn 
2900 2905 2910 

55 Asn Leu Ser Ser Phe Leu Glu Asp Gly Pro Phe Lys Asn Glu Val Asp 
2915 2920 ~ 2925 

Lys Ala He Lys Pro Cys Gly Asn Leu Thr Asp Phe Lys Lys Ser Lys 

2930 2935 2940 

Lys Cys Asn Gly Thr Ser Arg Ser Gly Asn Ser Glu Glu Ser Thr Lys 
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2945 2950 2955 2960 

Tyr Asp Gly Val lie Cys Leu Leu Asp Asn Leu Lys Asn He Tie Lys 

2965 " 2970 2975 

Thr Cys Gin Asn Val Pro Ser Gly Lys Pro Asp Thr Pro Cys Gin Lys 
5 2980 2985 2990 

Ser Pro Ala Pro Val Gly Asp Asp Asp Asp Pro Leu Glu Glu Glu Asn 

2995 ~ 3000 3005 

Pro Val Thr Gin Pro Asn He Cys Pro Gin Thr Ser Val Glu Glu Lys 
3010 3015 " 3020 

10 Lys Lys Glu Glu Glu Glu Lys Cys Asp Glu Lys Glu Glu Glu Glu Glu 
3025 " 3030 " 3035 3040 

Lys Glu Glu Glu Lys Asp Lys Gly Asp Glu Glu Val Lys Glu Glu Glu 

3045 " 3050 3055 

Lys Asp Lys Gly Asp Glu Glu Glu Glu Ala Glu Glu Glu Glu Glu Glu 
15 " 3060 3065 3070 

Glu Glu Glu Thr Asp Ser His He Tyr Glu Asp Tyr Ser Asp Ser Asp 

3075 " 3080 3085 

Ala Glu Glu Asp Asp Glu Asp Glu Ala Val Thr Glu Ser Leu Ser Pro 
3090 3095 3100 

20 Ser Glu Ser Gin Pro Lys Arg Leu Leu Arg Glu Phe Pro Ser Pro Glu 
3105 3110 3115 3120 

Leu Lys Asn Ala Met Leu Phe Ser Thr He Leu Trp Met Val Gly He 

3125 3130 3135 

Gly Phe Ala Ala Phe Thr Tyr Phe Phe Leu Lys Lys Lys Pro Lys Ser 
25 3140 3145 3150 

Pro Val Asp Leu Leu Arg Val Leu Asp He His Lys Gly Asp Tyr Gly 

3155 ~ 3160 ~ "* 3165 

Thr Pro Thr Pro Lys Ser Lys Asn Arg Tyr lie Pro Tyr Val Ser Asp 
3170 ^ 3175 3180 

30 Thr Tyr Lys Gly Lys Thr Tyr Leu Tyr Val Glu Gly Asp Thr Asp Glu 
3185 3190 3195 3200 

Glu Lys Tyr Met Phe Leu Ser Asp Thr Thr Asp He Thr Ser Ser Glu 

3205 3210 3215 

Ser Glu Tyr Glu Glu Leu Asp He Asn Asp He Tyr Val Pro Gly Ser 
35 3220 3225 3230 

Pro Lys Tyr Lys Thr Leu He Glu Val Val Leu Glu Pro Ser Lys Ser 

3235 3240 3245 

Asp Gly Asn Thr Pro Gly Lys Gly Asp Gly Asn Thr Leu Gly Asp Asp 
3250 3255 3260 

40 Met Val Pro Thr Thr Asn Thr Phe Thr Asp Glu Glu Trp Asn Glu Leu 
3265 3270 3275 3280 

Lys Gin Asp Phe Val Ser Gin Tyr He Gin Ser Arg Leu Pro Met Asp 

3285 3290 3295 

Val Pro Gin Tyr Asp Val Ser Thr Glu Ser Pro Met Asn He Gly Gly 
45 3300 3305 3310 

Asn Val Leu Asp Asp Gly Met Asp Glu Lys Pro Phe He Thr Ser He 

3315 3320 3325 

His Asp Arg Asp Leu Asn Ser Gly Glu Glu He Ser Tyr Asn He His 
3330 3335 3340 

50 Met Ser Thr Asn Thr Asn Asn Asp He Pro Lys Tyr Val Ser Asn Asn 
3345 3350 3355 * 3360 

Val Tyr Ser Gly He Asp Leu He Asn Asp Thr Leu Ser Asp Asn Lys 

3365 3370 3375 

His He Asp He Tyr Asp Glu Val Leu Lys Arg Lys Glu Asn Glu Leu 
55 3380 3385 ~ 3390 

Phe Gly Thr Asn Tyr Lys Lys Asn Thr Ser Asn Asn Ser Val Ala Lys 

3395 3400 3405 

Asn Thr Asn Ser Asp Pro He Met Asn Gin Leu Asp Leu Leu His Lys 
3410 3415 3420 
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Trp Leu Asp Arg His Arg Asp lie Cys Glu Asn Trp Gly Lys Lys Glu 
3425 3430 3435 "* 3440 

Asp lie Leu Asn Lys Leu Asn Glu Gin Trp Asn Lys Asp Asn Asp Gly 
3445 3450 3455 

5 Gly Asp lie Pro Asn Asp Asn Lys Lys Leu Asn Thr Asp Val Ser lie 
3460 3465 3470 

Gin lie Asp Met Asp Glu Thr Lys Gly Lys Lys Glu Phe Ser Asn Met 

3475 3480 3485 

Asp Thr He Leu Asp Asp Met Glu Asp Asp He Tyr Tyr Asp Val Asn 
10 3490 3495 3500 

Asp Glu Asn Pro Ser Val Asp Asp He Pro Met Asp His Asn Lys Val 
3505 3510 3515 3520 

Asp Val Pro Lys Lys Val His Val Glu Met Lys lie Leu Asn Asn Thr 
3525 3530 3535 

15 Ser Asn Gly Ser Leu Glu Gin Gin Phe Pro He Ser Asp Val Trp Asn 
3540 3545 3550 

He 



20 

<210> 3 
<211> 8985 
<212> DNA 

<213> Plasmodium falciparum 

25 

<220> 

<221> gene 
<222> (0) ... (0) 
<223> PF11_0008 

30 

<400> 3 

atggggtcac aaacatcaaa attttctaaa actgttgttg gaaatgaaac acacaacagt 60 

gcccgaaatg ttttggaagg ttttgcaaaa gatataaaaa gggatgtatc aaataacgca 120 

aaaagacatg gaaaagtttt gaagggaaat ttgagagatg ccaaatttta tcatgattat 180 

35 tctaagttaa gagacatacc tagaagtccc tgtgatcttg atttttggtt tcatacgaat 240 

gtttggaggg acaaagcata tgaaagagat ccttgttatg gcagacaagc aaaaaataat 300 

tacaatttgg aaggagcagt atgtacgaat agtaaaataa aaggtaatga aaacaagata 360 

aatgacattg gagcgtgtgc cccatataga agacgaaata tatgcgatta taatttagaa 420 

catctaaatg aaagaaatgt tttaaatact catgatttat tgggaaatgt gttagttatg 480 

40 gcaaaacgtg aaggtgaatc tattgttgag aaacatccaa ! atagaggatc ttcagaagta 54 0 

tgtattgccc ttgcaagaag ttttgcagat ataggagata ttttaagagg aaaagacatg 600 

tatgtcgggt atgatgaaaa agaaaaaaat cgaagaaaac aattagaaaa taagttgaaa 660 

gatattttcg ataatatata taaggatttg acgaagaaga aggggaggaa tgggaagaag 720 

tcggcgctac aagaacgcta caatgatcct aaaggagatt tttttcaatt acgagaagat 780 

45 tggtgggcgc ttaatagaga agacgtatgg aaagcattaa catgttctgc ggatgacagt 84 0 

gaagattatt tcatacaatc agaaggtgtt acaaaatcat ttacaaatcc taaatgtggc 900 

catggtgaca atgaggttct tacaaatctt gattatgtcc ctcaattttt acgttggttc 960 

accgaatggg cagaagagtt ttgtaggata agaaaaatta aattaggaaa ggttaaaaac 1020 

gaatgtcgtg gtgagacatc aggtaaaagg tattgtagtg gcgatggtta tgattgtact 1080 

50 aaaacagata tatcacgtaa tattttttat atggatttag attgcccacg ttgtgaagaa 1140 

gaatgtagaa aatatgatga atggattgaa aataaagaaa atgaattaga taaacaaaaa 1200 

aataaataca ctaaagaaat tgaaaaatta aaagataatt ctaagagcaa ttatgataaa 1260 

aatttttatt taacacttac taaaaaatat ggttcaatta acttattttt agatacatta 1320 

aaagaaggat cacattgtag ctacaatacc atagaagata aaatagattt taacaaagca 1380 

55 aatcaaacat ttactagttc gaaattttgt ggggcatgtc ctttttatgg agttaaatgc 1440 

aattggaaaa catgtacaga ggttaaggaa aatgagtaca aaaaaaaaaa taaggttgat 1500 

agtacacata cgacagaaca acctactgct attgatgtac tagttactca tattagagga 1560 

acaaatattc ccgaagattt aaaggattgt aaaaaatatg gtctttttaa aggtatgcga 1620 

aaacaagcgt ggaaatgtca atatataaat ccatatgatg aatgcaagtt gagtcctttt 1680 
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gtgaaagata tagatgttga tgatcgtatt ttatttaaag tattgtttga gcgttggtta 1740 
aaatatttca tacaagattt taataatgtt aaggacaaaa ttaatagatg tacaaaattc 1800 
gaaaagggaa aagataatac atgtattaaa ggttgtaaac ataaatgcga atgtgtggaa 1860 
aaatggataa aaataaagga agcagaatgg aaaaaaataa atcaacatta taaccaacaa 1920 
5 aaaaaacatt atacctatag tgttcctcgt tgggttaata gttatttgac gcaccagcac 1980 
ttctctagtg attttattaa tgcattagaa gcttttaaaa atatacgggg attagaaaat 2040 
ttgaaggaat gtagtagtga cacttgtaaa attgaaaaaa ttagaactat agatgatgat 2100 
ttaataaaag aattaatttc taaacttaaa gataaatgtg ctatgtgtaa aaaccaacat 2160 
aaagcaacca aaggtaaaga atgttgtggt aaattaccta aaactctaaa tgatcaagat 2220 

10 gatgaagaag acgaagaata cgaagcacca ccaccaccaa cacctcctcg cacccaaaaa 2280 
aacccctgcg ttaatggtca aaaccagaag gttcgtaaaa tcaggagcgt gagacgagtg 2340 
ccgaaaagga tgcaaaaaca agcaagtgtt cgtgttcctc gtgctcggca gggaggggag 2400 
agggagcagg ttgtaaagaa cgggcgccag gaccaccacc tccagcgggt gcttttggtg 24 60 
ggggaggcgg aggcggagga gccggagacg gcggaggaaa agaaggagga ggaaaaggag 2520 

15 gaagacacgg acgggaaggt acagccacca ccagcagcaa caacacccgg ggtgaagccg 2580 
ccatgtgaca tagttgaaaa acactttaaa gataagcacg ataatactgg tgcaatagat 2640 
cattgtaatc caaaaaagga ttatcctcca tggaaaaacg acaaaagttt agtggatgaa 2700 
gatggtgtgt atatgcctcc tagaagacaa aaattatgtg taattaattt agaacatttt 2760 
aaagagaata catcagatga tttgagagaa gcattcatta aatgcgctgc cgcagaaact 2820 

20 tatttgttat ggcaaaaata taaagaggat aacaatggtg gtgaagatct acaaaaccaa 2880 
ttaaaaagtg gaaaaattcc tgaagatttt aaacgtcaaa tgttctacac atttggagat 2940 
tatagagatt tcttatttgg aacagatata tcaaaattaa ataaacatac agaagctgtt 3000 
aaaactaata tagatagaat tttcccacca actgagcgaa caaatgatac aatacgtaaa 3060 
gaattttggg aaaaaaacgc agaatctatt tggcaaggaa tgttatgtgc tttaagttat 3120 

25 aatagtaatg acaaaaaaat ggatccagat gtacaaaaag aactaaactc cacctacaac 3180 
tacgatacca taaaaaataa tctagaagac tttgcgaaca gacctcaatt cttacgatgg 3240 
tttattgaat ggagtgatga attttgtcgt gaacggaaga agaaggaaga aaaggtagga 3300 
tcagcttgta agaatgatta tgagggatgt gcaaacacta aggataatgg taatggtaat 3360 
tgtgttaacg catgtaatgc atataaaaaa tacattacag acaaaaaaga acaatatgaa 3420 

30 aaacaagcaa agaaatttga tattgataaa agtcagaata aaccaggata tgaagattat 3480 
tctggcaaaa aggcttctga atatttgaaa gaaaaatgta taaactcatc atgtgattat 3540 
atgctaaaat taaaagataa ttccaattac tgggaaaaac ctcatacaac atacgacgat 3600 
aattcacttc aaaacaaatg tagctgcccc ctttctccct gcgaaatcgt ggataaaaca 3660 
ctgggcgaca aaacctcaaa gtcttacgcc gaagggtgca aatggaaata tgggaagatg 3720 

35 ccactaggtt tgggatggtt atgtaatgac aaagagggtg agaagggtaa ggaggacggt 3780 
ttatgtatac cgccaaggag aaagagatta tatgtaaaag atttagagac attcagcgat 3840 
cacacaacag taggtctccg agaagctttt attaaatgtg ctgctgtaga aacttttttt 3900 
gcttggcatg aatttacaaa ggaaaaagaa agagagtata aagaagaaaa acaaagaaat 3960 
ggagaacttg gatttatcga cgaaaacgat caaataccaa aggacccaga taatccacag 4020 

40 aacaaaataa gaaaaaatgg agaaatacat gaagagttta aaagtcaaat gttctatacc 4080 
cttgcagatt atagagatat attatttggg aataatatag gtattggtaa cgacatgggg 4140 
aaagttaaaa gtaatataga taaggttttc gcaaatagta gtggcaaaac acctactgcc 4200 
aaaaaaacaa caccaaaaga atggtgggaa aaaaatgcaa aagatatatg ggaaggaatg 4260 
ttatgtgctt taagttatga tacgaaaaca aaaattaaga atgaagaact gcgcaagaaa 4320 

45 cttatagatc caaagaacag caactacatg tacgaaaaag ttacatttag tagtgataat 4380 
aacacaaatt tgtcaaaatt tacagaaaga cccccgtttt ttcgatggtt tcaggaatgg 4440 
ggagaagagt tttgtcgaaa aaaaaaaata aaaattgata aaattgaaaa agaatgtcgt 4500 
ggaccatatg gtcgaaatca ttgtgatggc gatggattcg actgtagtga aataggccca 4560 
aatgagaatg gaagttttgc gatttttaaa tgtccaagtt gtgcaatttc ttgtcgatct 4620 

50 tataaaacgt ggataaacac aaaaaaagac gaatttaaaa aacaagaaaa actatataat 4680 
aaagaaatta aggataataa aagtaattat gataatatat atgataaaga atttgttaaa 4740 
aacctttgta cagattataa gtctgttgac tcatttttaa aaaagttaaa agaaggccca 4800 
tgttgtaaca aaaatactaa agacagtaaa atagatttta aggatacaga ggagacattt 4860 
agaaacgctg aatattgcga tccatgtcct gtatttggag ttatttgtaa taacggtgat 4920 

55 tgcagtaatt ctacagaaaa gaagtgtgat gcacaagaat ttaaggttac atatgatgta 4980 
aaaaataagg aaaaccctaa taaagaagta aatatgcttg tcagtgataa aacagcaaag 5040 
aaatacccag gtgatttaaa cggtgtttgc gaaaattcaa gtatctttga aggtattaga 5100 
gaagataaat ggtcatgtgg ttatttctgt ggtttagata tatgtacacc caacaaaact 5160 
acaggtgata tacatgataa acaaaatgca ccaattagag tactgtttaa acgatggata 5220 
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gaaaattttt taaaagatca taacaaaatt aaagacaaaa tttctttatg tataaataat 5280 

gaaaacagaa atatatgtac agatgtttgc agaaaaaatt gtgaatgtat agataaatgg 5340 

atagagatga aaatgaaaga atggaaaata gtacgcgatc gttacgtcaa acaatataat 5400 

gttgctgatt cagtagttta cgaagtgaga agatttttag agggcttgca acctcaaaat 5460 

5 gaccttgaaa aagttaaagg agatgttaat gatttacgtg atttagagga actaagtgaa 5520 

tgtactaata ctgtatcaac agaaaataga aaatgtagaa aaaaggatgt agtagaaagt 5580 

ttgcttaata aacttaaaaa tgaaatacgt cattgtaaaa atgaacgtga cgatagtatg 5640 

ggcaaggaaa gttgcaaaac attacccgaa cctacagacg atccacaaac agatagtgat 5700 

acccacgaca cacctgacat accaccaggt gacgttgcac ccactttttg taatgttcca 5760 

10 gcaaatccat gtggcgacaa aagcgccacc aatgtggtaa atgtgacaga ggtggcgaag 5820 

gaaatgcacg aagaggcaca caaggatatg ttagagagga gtgttaaaaa ggttgagagt 5880 

aaggttaagg atagtacggt tgagagtgtg ttaagggctg atgcatcaaa aggtgaatat 5940 

aaacatgaag gtaatccaga tgacttgaaa cacaacatgt gcaatataac gaaggaacat 6000 

accaattatc aaaaacgtgg tggttataat tatcgaggac catgtacggg taaaggtaat 6060 

15 ggtaaagaca caagatttgt cataggaacc atatggaaag atgaagacga aaaagatgaa 6120 

accattaaag ttctgttgcc tccgcgacgt cgtcatatgt gtacatcaaa tttagaatat 6180 

ttacttcatg ttaataaggg cccacttcta aaagttgaac ctgataaaat taatcattcc 6240 

tttttggggg atgttttgct tgcagcaaaa tatgaagcag aattcataaa aaccaattat 6300 

acgagattaa atggccaaaa tgacaatgga gctaaatgta gagctatgaa atatagtttt 6360 

20 gctgatatag gtgatattat acgaggaaaa gatctgtggg gaattcagga cttcaaggat 6420 

ctacaaacta agttagtaac aatatttggt aaaattaaag aggaaattcc cgatattaaa 6480 

aaaaaatata gtagtgaaaa tcccccatat acgacattac gtgaacattg gtgggaagca 6540 

aatcgagcca aagtatggga agcaatgcaa tgtccaacaa taccaccagt caccacaagt 6600 

tgtgatacta ccactgttac ccctcttgtg gattacatcc cacaaagatt acgttggatg 6660 

25 accgaatggg ccgaatggtt ctgcaaaatg cagtcacagg agtatgaggt gttagtgaaa 6720 

cagtgtagga attgtaggag tggaatatgt gagaatggta aggatgactg tgtcaagtgc 6780 

acacaagctt gtaatacata taaacaaaaa ataaaaaaat gggaagatca atggaaggaa 6840 

atatcaaaaa aatacaaaac attataccaa caagcaaaag gcagtgttaa tggtgctact 6900 

actagtagta ctacagatga gaaagacaaa gatgtcgttg atttcttgaa aatgttacac 6960 

30 caaaaaaata ctgataatac catatatact actgctgcag gatttataca tcaagaagca 7020 

catatgactg attgtcaaaa acaaacaatt ttttgtaaaa acactagtta taacgacaag 7080 

aagaaatatg cttttcgtca tccaccacat gatcatgatg atgcgtgtgc ttgcaggcca 7140 

ccatcaacgc cagtagacgt ctcccgcaaa ctagacaccc aacgtgaccc caaaaaagag 7200 

gaatctgaac ctgaatccga agaagaagaa gacgatgccg aagaggagga ggagccggca 7260 

35 aaggagacgg ctaccacaga gacaacacaa ccagcagcac cagcgggacc accggtaaca 7320 

ccagtaccag aactaccggg accacccgca ccagcgggac cagcagctga tggccccatt 7380 

gaggatgacg aagacgccga aaacgaagac gatgatgacg tcggctccgc caccggcaca 7440 

gaagacgatg acgacgacga agatgacgac gacgaagacg aagaggactc agcagacgaa 7500 

ggtgaaggtg aaggcgacgg cggtgacgtc ggcgaggagg aagatgaaga tcacggcggc 7560 

40 caggaggcgg agggggtggt accacaacca gcagcaccac aaccaccaac cccacaactc 7 620 

ttggatgacc ccctccttaa aaccgccctc atgtcttcta ccatcctctg gatggtaggt 7680 

atcggttttg cggcgttgac ttacttttta ctcaagaaaa aatccaaatc ttctgttgac 7740 

ttgttgcgtg tactgaatat cccgaaagga gattatgaaa tgcctacgtt gaaatccaaa 7800 

aataggtaca taccatatag aagtggttca tataaaggca aaacatatat atatatggaa 78 60 

45 ggagatagtg atagtggaca ctactacgaa gatacaactg atattacttc atccgaaagt 7920 

gaatatgaag aattggatat taatgagata tatccgtatc agtcaccaaa atacaaaaca 7980 

ttgattgaag tggtactaga accatccaaa agtaatggta acacaccaag taagggtgat 8040 

ggtaacacac taggtgatga tatggtacct accacgaata catttacaga tgaggaatgg 8100 

agtgaattga aacatgattt tatatcacaa tatatacaaa gtgaaccact ggatgtacca 8160 

50 aaagttggtg tatcaaagga attaccaatg aatataggag gtaatgtttt agatgatggt 8220 

ataaacgaaa aaccttttat tacttctatt catgataggg atttatatac tggggaagaa 8280 

attaaatata atattaatat gggtactaat agtatggacg atccaacata tgtatcaaat 8340 

aatgtatatt ctggtatcga tttaattaat gacacattaa gtggtaatca acatattgat 84 00 

atatatgatg aagtgctaaa aagaaaagaa aatgaattat ttggaacaaa ttataagaaa 84 60 

55 aatacatcaa ataacaatgt agctaaatta acaaatagtg atcctattat gaaccaatta 8520 

gatttgttac atacatggtt agatagacat agagatatgt gtgagaagtg gaataaaaag 8580 

gaagaattgt tagataaatt aaatgaacaa tggaataaag ataatgatgg tggtgatata 8640 

ccaaatgata acaaaaagtt gaatacggat gtttctatac aaatagatat agatgaaaat 8700 

aaaggaaaga aagaatttag taatatggat acaaacgtgg atacacctac tatggatagt 87 60 
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atattggatg atttggaaac atataatgaa cctttttatg atatatttga ggatgatgtg 8820 

tattatgatg tatatgatga aaacccattt gtggatgata tacctatgga tcataataaa 8880 

gtagatgtac ctaagaaagt acatattgaa atgaaaatcc ttaataatac atccaatgga 8940 

tcgttggaac aacaatttcc tatatcggat gtatggaata tataa 8985 

5 



<210> 4 

<211> 2994 

10 <212> PRT 

<213> Plasmodium falciparum 

<400> 4 

Met Gly Ser Gin Thr Ser Lys Phe Ser Lys Thr Val Val Gly Asn Glu 
15 1 5 10 15 

Thr His Asn Ser Ala Arg Asn Val Leu Glu Gly Phe Ala Lys Asp He 

20 25 30 

Lys Arg Asp Val Ser Asn Asn Ala Lys Arg His Gly Lys Val Leu Lys 
35 4 0 4 5 

20 Gly Asn Leu Arg Asp Ala Lys Phe Tyr His Asp Tyr Ser Lys Leu Arg 
50 55 60 

Asp He Pro Arg Ser Pro Cys Asp Leu Asp Phe Trp Phe His Thr Asn 
65 70 75 80 

Val Trp Arg Asp Lys Ala Tyr Glu Arg Asp Pro Cys Tyr Gly Arg Gin 
25 85 90 95 

Ala Lys Asn Asn Tyr Asn Leu Glu Gly Ala Val Cys Thr Asn Ser Lys 

100 105 110 

He Lys Gly Asn Glu Asn Lys He Asn Asp He Gly Ala Cys Ala Pro 
115 120 125 

30 Tyr Arg Arg Arg Asn He Cys Asp Tyr Asn Leu Glu His Leu Asn Glu 
130 135 140 

Arg Asn Val Leu Asn Thr His Asp Leu Leu Gly Asn Val Leu Val Met 
145 150 155 160 

Ala Lys Arg Glu Gly Glu Ser He Val Glu Lys His Pro Asn Arg Gly 
35 165 170 175 

Ser Ser Glu Val Cys He Ala Leu Ala Arg Ser Phe Ala Asp He Gly 

180 185 190 

Asp He Leu Arg Gly Lys Asp Met Tyr Val Gly Tyr Asp Glu Lys Glu 
195 200 205 

40 Lys Asn Arg Arg Lys Gin Leu Glu Asn Lys Leu Lys Asp He Phe Asp 
210 215 ~ 220 

Asn He Tyr Lys Asp Leu Thr Lys Lys Lys Gly Arg Asn Gly Lys Lys 
225 230 235 240 

Ser Ala Leu Gin Glu Arg Tyr Asn Asp Pro Lys Gly Asp Phe Phe Gin 
45 245 250 255 

Leu Arg Glu Asp Trp Trp Ala Leu Asn Arg Glu Asp Val Trp Lys Ala 

260 265 270 . 

Leu Thr Cys Ser Ala Asp Asp Ser Glu Asp Tyr Phe He Gin Ser Glu 
275 280 285 

50 Gly Val Thr Lys Ser Phe Thr Asn Pro Lys Cys Gly His Gly Asp Asn 
290 295 300 

Glu Val Leu Thr Asn Leu Asp Tyr Val Pro Gin Phe Leu Arg Trp Phe 
305 310 ~ 315 320 

Thr Glu Trp Ala Glu Glu Phe Cys Arg lie Arg Lys He Lys Leu Gly 
55 325 330 335 

Lys Val Lys Asn Glu Cys Arg Gly Glu Thr Ser Gly Lys Arg Tyr Cys 

340 345 350 

Ser Gly Asp Gly Tyr Asp Cys Thr Lys Thr Asp He Ser Arg Asn He 
355 ~ 360 365 
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Phe 

Tyr 
385 
5 Asn 

Asn 

He 

10 

Asn 

Thr 
465 
15 Asn 

Asn 

Val 

20 

Asp 

Lys 
545 
25 Val 

Glu 

Lys 

30 

He 

He 
625 
35 Lys 

Thr 

Lys 

40 

Cys 

Leu 
705 
45 Lys 

Asn 

Pro 

50 

Gin 

Gin 
785 
55 Arg 

Val 

Glu 



Tyr 


Met 


Asp 


370 






Asp 


Glu 


Trp 


Lys 


Tyr 


Thr 


Tyr 


Asp 


Lys 






420 


Asn 


Leu 


Phe 




435 




Thr 


He 


Glu 


450 






Ser 


Ser 


Lys 


Trp 


Lys 


Thr 


Lys 


Val 


Asp 






500 


Leu 


Val 


Thr 




515 




Cys 


Lys 


Lys 


530 






Cys 


Gin 


Tyr 


Lys 


Asp 


He 


Arg 


Trp 


Leu 






580 


He 


Asn 


Arg 




595 




Lys 


Gly 


Cys 


610 






Lys 


Glu 


Ala 


Lys 


His 


Tyr 


His 


Gin 


His 






660 


Asn 


He 


Arg 




675 




Lys 


He 


Glu 


690 






He 


Ser 


Lys 


Ala 


Thr 


Lys 


Asp 


Gin 


Asp 






740 


Thr 


Pro 


Pro 




755 




Lys 


Val 


Arg 


770 






Lys 


Gin 


Ala 


Glu 


Gin 


Val 


Leu 


Leu 


Val 






820 


Lys 


Lys 


Glu 



Leu Asp Cys 
375 

He Glu Asn 

390 
Lys Glu He 
405 

Asn Phe Tyr 

Leu Asp Thr 

Asp Lys He 
4 55 

Phe Cys Gly 
470 

Cys Thr Glu 
485 

Ser Thr His 

His He Arg 

Tyr Gly Leu 
535 

He Asn Pro 

550 
Asp Val Asp 
565 

Lys Tyr Phe 

Cys Thr Lys 

Lys His Lys 
615 

Glu Trp Lys 
630 

Thr Tyr Ser 
645 

Phe Ser Ser 

Gly Leu Glu 

Lys He Arg 
695 

Leu Lys Asp 

710 
Gly Lys Glu 
725 

Asp Glu Glu 

Arg Thr Gin 

Lys He Arg 
775 

Ser Val Arg 
790 

Val Lys Asn 
805 

Gly Glu Ala 
Glu Glu Lys 
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Pro 


Arg 


Cys 


Lys 


Glu 


Asn 


Glu 


Lys 


Leu 






410 


Leu 


Thr 


Leu 




425 




Leu 


Lys 


Glu 


440 






Asp 


Phe 


Asn 


Ala 


Cys 


Pro 


Val 


Lys 


Glu 






490 


Thr 


Thr 


Glu 




505 




Gly 


Thr 


Asn 


520 






Phe 


Lys 


Gly 


Tyr 


Asp 


Glu 


Asp 


Arg 


He 






570 


He 


Gin 


Asp 




585 




Phe 


Glu 


Lys 


600 






Cys 


Glu 


Cys 


Lys 


He 


Asn 


Val 


Pro 


Arg 






650 


Asp 


Phe 


He 




665 




Asn 


Leu 


Lys 


680 






Thr 


He 


Asp 


Lys 


Cys 


Ala 


Cys 


Cys 


Gly 






730 


Asp 


Glu 


Glu 




745 




Lys 


Asn 


Pro 


760 






Ser 


Val 


Arg 


Val 


Pro 


Arg 


Gly 


Arg 


Gin 






810 


Glu 


Ala 


Glu 




825 




Glu 


Glu 


Asp 



Glu 


Glu 


Glu 




380 




Glu 


Leu 


Asp 


395 






Lys 


Asp 


Asn 


Thr 


Lys 


Lys 


Gly 


Ser 


His 






445 


Lys 


Ala 


Asn 




460 




Phe 


Tyr 


Gly 


475 






Asn 


Glu 


Tyr 


Gin 


Pro 


Thr 


He 


Pro 


Glu 






525 


Met 


Arg 


Lys 




540 




Cys 


Lys 


Leu 


555 






Leu 


Phe 


Lys 


Phe 


Asn 


Asn 


Gly 


Lys 


Asp 






605 


Val 


Glu 


Lys 




620 




Gin 


His 


Tyr 


635 






Trp 


Val 


Asn 


Asn 


Ala 


Leu 


Glu 


Cys 


Ser 






685 


Asp 


Asp 


Leu 




700 




Met 


Cys 


Lys 


715 






Lys 


Leu 


Pro 


Tyr 


Glu 


Ala 


Cys 


Val 


Asn 






765 


Arg 
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His 


Glu 


Pro 


Glu 


Thr 


Asp 


Gly 



Cys 


Arg 
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Lys 


Gin 


Lys 






400 


Ser 


Lys 


Ser 
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Tyr 
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Ser 
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Ser 
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Gin 


Thr 


Phe 


Val 


Lys 


Cys 
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Lys 


Lys 
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He 
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He 
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Gin 
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Glu 


Ala 
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Asp 


Thr 
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Glu 
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Gin 


His 






720 


Lys 


Thr 


Leu 
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Pro 


Pro 
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Gly 


Glu 
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Gly 
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Lys 
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Pro 


Pro 
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Trp 
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Asp 


Lys 
895 
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Leu 


Val 


Asp 


Glu 
900 


Asp 


Gly 


Val 


Tyr 


Met 
905 


Pro 


Pro 


Arg 


Arg 


Gin 
910 


Lys 


Leu 


10 


Cys 


Val 


lie 
915 


Asn 


Leu 


Glu 


His 


Phe 
920 


Lys 


Glu 


Asn 


Thr 


Ser 
925 


Asp 


Asp 


Leu 




Arg 


Glu 
930 


Ala 
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He 


Lys 


Cys 
935 


Ala 


Ala 


Ala 


Glu 


Thr 
940 
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Leu 


Leu 


Trp 




Gin 


Lys 
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Lys 


Glu 
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Asn 


Gly 


Gly 


Glu 


Asp 


Leu 
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Asn 


Gin 


15 
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Lys 
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He 
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Glu 


Asp 
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Lys 
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Met 


Phe 
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Thr 
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Asp 
980 


Tyr 


Arg 


Asp 


Phe 


Leu 
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Thr 


Asp 


He 
990 


Ser 


Lys 


20 
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Lys 
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Glu 
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Arg 


He 
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Asp 


Glu 
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Leu 
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Asp 


45 
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Ser 


Pro 
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Glu 


He 
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Thr 
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Thr 


Ser 
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Ser 
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Ala 


Glu 


Gly 
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Trp 


Lys 


Tyr 


Gly 


Lys 


Met 


Pro 


Leu 


Gly 


Leu 


Gly 


Trp 


Leu 


Cys 








1235 








1240 








1245 








Asn 


Asp 


Lys 


Glu 


Gly 


Glu 


Lys 


Gly 


Lys 


Glu 


Asp 


Gly 


Leu 


Cys 


He 


Pro 






1250 








1255 








1260 










Pro 


Arg Arg 


Lys 


Arg 


Leu 


Tyr 


Val 


Lys 


Asp 


Leu 


Glu 


Thr 


Phe 


Ser 


Asp 


55 
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Tyr Lys Glu Glu Lys Gin Arg Asn Gly Glu Leu Gly Phe lie Asp Glu 

1315 1320 1325 

Asn Asp Gin lie Pro Lys Asp Pro Asp Asn Pro Gin Asn Lys lie Arg 
1330 1335 1340 

5 Lys Asn Gly Glu lie His Glu Glu Phe Lys Ser Gin Met Phe Tyr Thr 
1345 1350 1355 1360 

Leu Ala Asp Tyr Arg Asp lie Leu Phe Gly Asn Asn lie Gly lie Gly 

1365 1370 1375 

Asn Asp Met Gly Lys Val Lys Ser Asn lie Asp Lys Val Phe Ala Asn 
10 1380 ~ 1385 1390 

Ser Ser Gly Lys Thr Pro Thr Ala Lys Lys Thr Thr Pro Lys Glu Trp 

1395 ~ 1400 ~ 1405 

Trp Glu Lys Asn Ala Lys Asp lie Trp Glu Gly Met Leu Cys Ala Leu 
1410 ~ 1415 1420 

15 Ser Tyr Asp Thr Lys Thr Lys He Lys Asn Glu Glu Leu Arg Lys Lys 
1425 " 1430 1435 1440 

Leu He Asp Pro Lys Asn Ser Asn Tyr Met Tyr Glu Lys Val Thr Phe 

1445 1450 1455 

Ser Ser Asp Asn Asn Thr Asn Leu Ser Lys Phe Thr Glu Arg Pro Pro 
20 1460 1465 1470 

Phe Phe Arg Trp Phe Gin Glu Trp Gly Glu Glu Phe Cys Arg Lys Lys 

1475 1480 1485 

Lys He Lys He Asp Lys He Glu Lys Glu Cys Arg Gly Pro Tyr Gly 
1490 ~ ~ 1495 ~ 1500 

25 Arg Asn His Cys Asp Gly Asp Gly Phe Asp Cys Ser Glu He Gly Pro 
1505 1510 1515 1520 

Asn Glu Asn Gly Ser Phe Ala He Phe Lys Cys Pro Ser Cys Ala He 

1525 1530 1535 

Ser Cys Arg Ser Tyr Lys Thr Trp He Asn Thr Lys Lys Asp Glu Phe 
30 1540 * 1545 1550 

Lys Lys Gin Glu Lys Leu Tyr Asn Lys Glu He Lys Asp Asn Lys Ser 

1555 " " 15 60 1565 

Asn Tyr Asp Asn He Tyr Asp Lys Glu Phe Val Lys Asn Leu Cys Thr 
1570 1575 " 1580 

35 Asp Tyr Lys Ser Val Asp Ser Phe Leu Lys Lys Leu Lys Glu Gly Pro 
1585 " 1590 "* 1595 ~ 1600 

Cys Cys Asn Lys Asn Thr Lys Asp Ser Lys He Asp Phe Lys Asp Thr 

1605 ~ 1610 1615 

Glu Glu Thr Phe Arg Asn Ala Glu Tyr Cys Asp Pro Cys Pro Val Phe 
40 1620 1625 1630 

Gly Val He Cys Asn Asn Gly Asp Cys Ser Asn Ser Thr Glu Lys Lys 

1635 ~ 1640 " 1645 

Cys Asp Ala Gin Glu Phe Lys Val Thr Tyr Asp Val Lys Asn Lys Glu 
1650 1655 1660 

45 Asn Pro Asn Lys Glu Val Asn Met Leu Val Ser Asp Lys Thr Ala Lys 
1665 1670 1675 1680 

Lys Tyr Pro Gly Asp Leu Asn Gly Val Cys Glu Asn Ser Ser He Phe 

1685 1690 1695 

Glu Gly He Arg Glu Asp Lys Trp Ser Cys Gly Tyr Phe Cys Gly Leu 
50 1700 1705 ~ 1710 

Asp He Cys Thr Pro Asn Lys Thr Thr Gly Asp He His Asp Lys Gin 

1715 1720 1725 

Asn Ala Pro He Arg Val Leu Phe Lys Arg Trp He Glu Asn Phe Leu 
1730 1735 " 1740 

55 Lys Asp His Asn Lys He Lys Asp Lys He Ser Leu Cys He Asn Asn 
1745 1750 " 1755 1760 

Glu Asn Arg Asn He Cys Thr Asp Val Cys Arg Lys Asn Cys Glu Cys 

1765 1770 1775 

He Asp Lys Trp He Glu Met Lys Met Lys Glu Trp Lys He Val Arg 
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1780 1785 1790 

Asp Arg Tyr Val Lys Gin Tyr Asn Val Ala Asp Ser Val Val Tyr Glu 

1795 1800 1805 

Val Arg Arg Phe Leu Glu Gly Leu Gin Pro Gin Asn Asp Leu Glu Lys 
5 1810 1815 1820 

Val Lys Gly Asp Val Asn Asp Leu Arg Asp Leu Glu Glu Leu Ser Glu 
1825 " 1830 ~ 1835 1840 

Cys Thr Asn Thr Val Ser Thr Glu Asn Arg Lys Cys Arg Lys Lys Asp 
1845 1850 1855 

10 Val Val Glu Ser Leu Leu Asn Lys Leu Lys Asn Glu lie Arg His Cys 
1860 1865 ' 1870 

Lys Asn Glu Arg Asp Asp Ser Met Gly Lys Glu Ser Cys Lys Thr Leu 

1875 1880 1885 

Pro Glu Pro Thr Asp Asp Pro Gin Thr Asp Ser Asp Thr His Asp Thr 
15 1890 1895 1900 

Pro Asp He Pro Pro Gly Asp Val Ala Pro Thr Phe Cys Asn Val Pro 
1905 1910 1915 1920 

Ala Asn Pro Cys Gly Asp Lys Ser Ala Thr Asn Val Val Asn Val Thr 
1925 1930 1935 

20 Glu Val Ala Lys Glu Met His Glu Glu Ala His Lys Asp Met Leu Glu 
1940 1945 1950 

Arg Ser Val Lys Lys Val Glu Ser Lys Val Lys Asp Ser Thr Val Glu 

1955 1960 ~ 1965 

Ser Val Leu Arg Ala Asp Ala Ser Lys Gly Glu Tyr Lys His Glu Gly 
25 1970 1975 1980 

Asn Pro Asp Asp Leu Lys His Asn Met Cys Asn He Thr Lys Glu His 
1985 1990 1995 2000 

Thr Asn Tyr Gin Lys Arg Gly Gly Tyr Asn Tyr Arg Gly Pro Cys Thr 
2005 2010 2015 

30 Gly Lys Gly Asn Gly Lys Asp Thr Arg Phe Val He Gly Thr He Trp 
2020 2025 2030 

Lys Asp Glu Asp Glu Lys Asp Glu Thr He Lys Val Leu Leu Pro Pro 

2035 2040 2045 

Arg Arg Arg His Met Cys Thr Ser Asn Leu Glu Tyr Leu Leu His Val 
35 2050 2055 2060 

Asn Lys Gly Pro Leu Leu Lys Val Glu Pro Asp Lys He Asn His Ser 
2065 ~ 2070 ~ 2075 2080 

Phe Leu Gly Asp Val Leu Leu Ala Ala Lys Tyr Glu Ala Glu Phe He 
2085 2090 2095 

40 Lys Thr Asn Tyr Thr Arg Leu Asn Gly Gin Asn Asp Asn Gly Ala Lys 
2100 2105 2110 

Cys Arg Ala Met Lys Tyr Ser Phe Ala Asp He Gly Asp He He Arg 

2115 2120 2125 

Gly Lys Asp Leu Trp Gly He Gin Asp Phe Lys Asp Leu Gin Thr Lys 
45 2130 2135 2140 

Leu Val Thr He Phe Gly Lys He Lys Glu Glu He Pro Asp He Lys 
2145 2150 ~ 2155 2160 

Lys Lys Tyr Ser Ser Glu Asn Pro Pro Tyr Thr Thr Leu Arg Glu His 
2165 2170 2175 

50 Trp Trp Glu Ala Asn Arg Ala Lys Val Trp Glu Ala Met Gin Cys Pro 
2180 2185 2190 

Thr He Pro Pro Val Thr Thr Ser Cys Asp Thr Thr Thr Val Thr Pro 

2195 2200 2205 

Leu Val Asp Tyr He Pro Gin Arg Leu Arg Trp Met Thr Glu Trp Ala 
55 2210 2215 " " 2220 

Glu Trp Phe Cys Lys Met Gin Ser Gin Glu Tyr Glu Val Leu Val Lys 
2225 2230 2235 2240 

Gin Cys Arg Asn Cys Arg Ser Gly He Cys Glu Asn Gly Lys Asp Asp 
2245 ' ' 2250 ~ 2255 
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Cys Val Lys Cys Thr Gin Ala Cys Asn Thr Tyr Lys Gin Lys lie Lys 

2260 2265 2270 

Lys Trp Glu Asp Gin Trp Lys Glu He Ser Lys Lys Tyr Lys Thr Leu 
2275 2280 2285 

5 Tyr Gin Gin Ala Lys Gly Ser Val Asn Gly Ala Thr Thr Ser Ser Thr 
2290 2295 2300 

Thr Asp Glu Lys Asp Lys Asp Val Val Asp Phe Leu Lys Met Leu His 
2305 2310 2315 2320 

Gin Lys Asn Thr Asp Asn Thr He Tyr Thr Thr Ala Ala Gly Phe He 
10 2325 2330 2335 

His Gin Glu Ala His Met Thr Asp Cys Gin Lys Gin Thr He Phe Cys 

2340 2345 2350 

Lys Asn Thr Ser Tyr Asn Asp Lys Lys Lys Tyr Ala Phe Arg His Pro 
2355 2360 ~ 2365 

15 Pro His Asp His Asp Asp Ala Cys Ala Cys Arg Pro Pro Ser Thr Pro 
2370 2375 2380 

Val Asp Val Ser Arg Lys Leu Asp Thr Gin Arg Asp Pro Lys Lys Glu 
2385 2390 2395 2400 

Glu Ser Glu Pro Glu Ser Glu Glu Glu Glu Asp Asp Ala Glu Glu Glu 
20 2405 2410 2415 

Glu Glu Pro Ala Lys Glu Thr Ala Thr Thr Glu Thr Thr Gin Pro Ala 

2420 * 2425 2430 

Ala Pro Ala Gly Pro Pro Val Thr Pro Val Pro Glu Leu Pro Gly Pro 
2435 2440 2445 

25 Pro Ala Pro Ala Gly Pro Ala Ala Asp Gly Pro He Glu Asp Asp Glu 
2450 2455 2460 

Asp Ala Glu Asn Glu Asp Asp Asp Asp Val Gly Ser Ala Thr Gly Thr 
2465 2470 2475 2480 

Glu Asp Asp Asp Asp Asp Glu Asp Asp Asp Asp Glu Asp Glu Glu Asp 
30 2485 2490 2495 

Ser Ala Asp Glu Gly Glu Gly Glu Gly Asp Gly Gly Asp Val Gly Glu 

2500 2505 2510 

Glu Glu Asp Glu Asp His Gly Gly Gin Glu Ala Glu Gly Val Val Pro 
2515 2520 2525 

35 Gin Pro Ala Ala Pro Gin Pro Pro Thr Pro Gin Leu Leu Asp Asp Pro 
2530 2535 2540 

Leu Leu Lys Thr Ala Leu Met Ser Ser Thr He Leu Trp Met Val Gly 
2545 2550 2555 2560 

He Gly Phe Ala Ala Leu Thr Tyr Phe Leu Leu Lys Lys Lys Ser Lys 
40 2565 2570 2575 

Ser Ser Val Asp Leu Leu Arg Val Leu Asn He Pro Lys Gly Asp Tyr 

2580 2585 2590 

Glu Met Pro Thr Leu Lys Ser Lys Asn Arg Tyr He Pro Tyr Arg Ser 
2595 ~ 2600 "* 2605 

45 Gly Ser Tyr Lys Gly Lys Thr Tyr He Tyr Met Glu Gly Asp Ser Asp 
2610 " 2615 * 2620 

Ser Gly His Tyr Tyr Glu Asp Thr Thr Asp He Thr Ser Ser Glu Ser 
2625 " 2630 2635 2640 

Glu Tyr Glu Glu Leu Asp He Asn Glu He Tyr Pro Tyr Gin Ser Pro 
50 2645 2650 2655 

Lys Tyr Lys Thr Leu He Glu Val Val Leu Glu Pro Ser Lys Ser Asn 

2660 2665 2670 

Gly Asn Thr Pro Ser Lys Gly Asp Gly Asn Thr Leu Gly Asp Asp Met 
2675 2680 2685 

55 Val Pro Thr Thr Asn Thr Phe Thr Asp Glu Glu Trp Ser Glu Leu Lys 
2690 2695 2700 

His Asp Phe He Ser Gin Tyr He Gin Ser Glu Pro Leu Asp Val Pro 
2705 2710 2715 2720 

Lys Val Gly Val Ser Lys Glu Leu Pro Met Asn He Gly Gly Asn Val 
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2725 2730 2735 

Leu Asp Asp Gly lie Asn Glu Lys Pro Phe lie Thr Ser lie His Asp 

2740 2745 2750 

Arg Asp Leu Tyr Thr Gly Glu Glu lie Lys Tyr Asn lie Asn Met Gly 
5 2755 2760 2765 

Thr Asn Ser Met Asp Asp Pro Thr Tyr Val Ser Asn Asn Val Tyr Ser 

2770 ~ 2775 ~ 2780 

Gly lie Asp Leu He Asn Asp Thr Leu Ser Gly Asn Gin His He Asp 
2785 2790 2795 2800 

10 He Tyr Asp Glu Val Leu Lys Arg Lys Glu Asn Glu Leu Phe Gly Thr 

2805 2810 2815 

Asn Tyr Lys Lys Asn Thr Ser Asn Asn Asn Val Ala Lys Leu Thr Asn 

2820 2825 2830 

Ser Asp Pro He Met Asn Gin Leu Asp Leu Leu His Thr Trp Leu Asp 
15 2835 2840 2845 

Arg His Arg Asp Met Cys Glu Lys Trp Asn Lys Lys Glu Glu Leu Leu 

2850 ~ ~ 2855 "* ~ 2860 

Asp Lys Leu Asn Glu Gin Trp Asn Lys Asp Asn Asp Gly Gly Asp He 
2865 ~ 2870 2875 2880 

20 Pro Asn Asp Asn Lys Lys Leu Asn Thr Asp Val Ser He Gin He Asp 

2885 2890 2895 

He Asp Glu Asn Lys Gly Lys Lys Glu Phe Ser Asn Met Asp Thr Asn 

2900 ' 2905 2910 

Val Asp Thr Pro Thr Met Asp Ser He Leu Asp Asp Leu Glu Thr Tyr 
25 2915 2920 2925 

Asn Glu Pro Phe Tyr Asp He Phe Glu Asp Asp Val Tyr Tyr Asp Val 

2930 2935 2940 

Tyr Asp Glu Asn Pro Phe Val Asp Asp He Pro Met Asp His Asn Lys 
2945 2950 ~ 2955 ~ 2960 

30 Val Asp Val Pro Lys Lys Val His He Glu Met Lys He Leu Asn Asn 

2965 2970 2975 

Thr Ser Asn Gly Ser Leu Glu Gin Gin Phe Pro He Ser Asp Val Trp 
2980 2985 2990 

Asn He 

35 



<210> 5 
<211> 10041 
40 <212> DNA 

<213> Plasmodium falciparum 



45 



<220> 

<221> gene 
<222> (0) ... (0) 
<223> PF13 0003 



<400> 5 
atggggaata 

50 cacaacagtg 
aaagagagta 
cgattgtata 
acatacaaat 
ggtagggaaa 

55 aaaggaaatg 
tgtgatcaaa 
ggaaatgtgt 
aaaaacagca 
ataggagata 



cacaatcatc 
caaggggtgt 
aacatgtaag 
aggaatctgg 
ttcatactaa 
acaatcgttt 
aaaataacag 
atttagaatt 
tagttacagc 
atggaaataa 
ttgtaagagg 



agaggaagag 
tttggaagaa 
gcaattgaaa 
tggtgattta 
tataacaact 
ttctgaaagt 
taatggtaca 
tttagataat 
aaaatacgaa 
atcaggaata 
aagagatatg 



gaagctaaaa 
attggaaaaa 
ggaaaattat 
aggtctgctt 
gatggggggg 
caagaatatg 
gcatgtgtac 
cctcacactg 
ggtaattata 
tgtacttctc 
tttaaatcta 



gccctagttt 
agataaaaga 
caaatgcaaa 
attcagatgc 
atggaaggca 
gatgtagtaa 
caccaagaag 
atgatactga 
ttgttagtaa 
ttgcacgcag 
atgaaaaggt 



aacagaaagt 
taagacagaa 
atttgctgat 
ttgttcactt 
tccttgtcat 
tgtatacata 
aagacatata 
tgatttgttg 
tcatccagat 
ttttgcagat 
agaaatcggt 
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ctaaaaaagg ttttcgagaa aataaataat ggattgaaga aaataggaat taatgattat 720 
aatgatatat ctggaaatta ttataaatta agggaagctt ggtggacggc taaccgcgat 780 
caagtatgga aagccataac atgtagagcc ccaaacgggg ctaattattt tagaaaaggt 840 
ttagatggaa aaataatttt ttcagataat ggaccatgtg gtcgtaagga actaatcgtt 900 
5 cctacctatt tagattatgt ccctcaattt ttaagatggt taaatgaatg gtcggaagag 960 
ttttgtcgaa taaaaaatat aaaaatagga aatattaaga aatcctgtac tggagaaagt 1020 
aataataaac attgtagtcg tgagggttac gattgtaata aaacaaatct aagacttaat 1080 
gaaattttta tggatctaga atgtccacgt tgtgcagatg attgtaaatc gtatgaaaca 1140 
tgggtagaaa aaaaaaaaaa agaatttaat aaacaaaaga aaaaatacga aaaagaagtt 1200 

10 gatgctacac aaaataatga taataacgaa aatggaatct ataataaaaa attttatgat 1260 
gaactaaaaa gttcatataa agaagttaat agtttttttg aattattgaa taaaggacca 1320 
atatgtgaac atattgataa aaaaattcca atggactata ataatactga gaaaacattt 1380 
tcccgttcag agtattgtaa atcatgtcct ataacagata ttttatgtga tgataatgaa 1440 
tgtaaaacca ttaatgaatt taaatgtaga gaaataaaaa gtatgcctaa tataagaaaa 1500 

15 aacgaaaatg aaacccctat tgatattgat attctggtta atgttaataa caaaaaggtt 1560 
attacgcatg atttaaagaa taattacgaa aactgtgatc tttttaaaaa actaggagaa 1620 
caaaaatgga aatgtaaata taaatgttac ttagatgtat gtgaaccgag aaatttggat 1680 
agtaatatat ataatgaacg atatatctca attaaagtac tatttaaacg gtggttagaa 1740 
tatttcttag aagattacaa taaattaaag gaaaaattga acccatgcat gtataatgta 1800 

20 caagaacitcg tatgtataaa tgaatgtaag caaaattgtg aatgcgtaga aaaatggata 1860 
aaagaaaaaa gggaagaatg gaaaaaaata aaagatcgtt acgtacaaca atatgaaagt 1920 
aaagatgaag atgtttcttc taaacttaaa aaatttttga aacaggaact gtttactaat 1980 
tatgttaaaa atgccttgga caaggatgaa acgttagata gtatgaaaga atctactgaa 2040 
tgcattgatc ctaataaacc caaaggaaaa ccatgtaaca ataacgatgt cataaatatt 2100 

25 ttacttaata gacttgaaaa acaaatcgat aattgcaaaa agaagcacga agaaaaggga 2160 
gaaaaacctt gtgttgatat acctaaactt ctaaatgatg aagatgagga cgaagatgac 2220 
gacgaaacac cacgcgccca taatccgtgt gtagataaaa atgattctca acccactaaa 2280 
actgtgagtt atatcgctag acaaatgcat cgaagggcaa aagcacaaat gacaaaaaat 2340 
agtgttgttg atggtgataa taagttggaa ggcgatatat ttaaggttac atttagaaat 2400 

30 ggcggggtcg gaaaaaacct gaatggagat atttgcaaga ttgacaaaac gtattccaat 24 60 
gacagtcgtg gtactcctac agatggacct tgtgaaggca aaggcgatcg gtttaaaata 2520 
ggaacggact ggcaaggtga tagtttcgta aacccacaat accgtgggat ttatatgcct 2580 
cctagacgtc aacatttttg tacatcgaat ttagaaaaat tagatgttag tagagtcata 2640 
agaaatggta atgctagcaa ttcattattg ggtgatgtgc tgctcgcagc aaagtatgaa 2700 

35 gcagaacgaa caaagaacca ttatgtatct aaaaaggaag aacattccga agcttgtcgt 2760 
gctgtgcgtt acagttttgc cgatttagga gatattatac gaggaaaaga catgtgggat 2820 
aaaaatcatg gcgagaagaa aacacaagaa aatttagaaa gaatatttgc taaaattaaa 2880 
gagcaacttc ttaatagcag tatcaaagat aaatataagg atgatgacaa agcaacaccc 2940 
aaatataaac aattaagaga agattggtgg gaagccaatc gttcacaggt atgggaagca 3000 

40 atgcaatgcc caccaaaaaa cggtactttc ccatgtaaaa gtgatcatac accgctacat 3060 
gactacatcc cccaaagatt aagatggatg accgaatggg cagaatggta ctgtaaagaa 3120 
cagtcacggc tgtatggaga gttggtggag acgtgtggta agtgtatgca taagggaaaa 3180 
tgtaagcaag gtaatggcca ttgtgtaacg tgcaagccag catgtgaaaa atataaaaaa 3240 
tttattaata catggcaacc tcaatggaaa caaatggaac aaaaatactc ccagttatac 3300 

45 gaagaagcaa aaaagtataa tgatagtagc agaaaagata ccacaaacaa agacgattat 3360 
gtccttcaat tcttgaacaa attactcacg caaaacaaag gaaataaaac atatgatact 3420 
gctgaaggat atgtacacca agaagcacat attagtgatt gtcagaaaca aacacaattt 3480 
tgtaaaaaaa gaaatggtga gatcccaagt agtgatacag agaccgacaa caattatgcc 3540 
tttcgtcctc aaccacacga ccatgatgag gtgtgtgagt gtaatactag acagaagacg 3600 

50 aaggtacgga aaaaaaaaaa aaaagttgat gcatgtgaaa tggcaaaaac acttttgcac 3660 
aacaacgatg gaaccataag aataggacaa tgcaaacgta aagatgaagg aaatgcagaa 3720 
tatccaaaat gggattgtaa ttctcagatt catacaacac ataatggagc atgtatgcct 3780 
cctagaagac aaaaattatg cgtatatttt tttgcaaatc catctcaaat aggaagtata 3840 
aataaacaag ataatttaag aaaagcattt attatatctg cagcagcaga aacatttcgt 3900 

55 tcatggcagt attataagag taagaatggt ggtgaaaacc tccaaactca attaaaagat 3960 
ggaactattc ctgacgattt taaacgtcaa atgttctata catatggaga ttatagagat 4020 
tttttatttg gaaccgatat atcaaaaggt cttggtgaag ggactgccct agaaaagcaa 4080 
ataaatattc ttttcccaaa tggtgtccga aaaattccta atgaaaaaac acgtgaaaag 4140 
tggtggacag atcacggacc tgagatatgg aaaggtatgt tatgcgccct aacaaatggt 4200 
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ctcagtgaaa gcgaaaaaaa aacaaaaata 
caatccaaaa atggtaaccc ttccctcgag 
tggtttattg aatggagtga tgaattttgt 
gaaagggatt gtaaggatga atatgaggga 
5 accgcatgta aagcatataa agaatacatt 
aaagggaaat ttgacgttga aaaaacagag 
aaacaggctt ctgaatattt gaaagaaaaa 
aaagttacag aaatttccaa ttactggacc 
cttggaatca aatgtgaatg ccccccttca 

10 ccacaaaatt cgagttcgta cgccgaaggg 
gggggtacgg aatgggattg tagtaaaaaa 
gatgttgtat gtatacctcc aaggagaagg 
actggtgaag aatcactagt ggatttacga 
acattttttg cttggcatga atttaaaaaa 

15 gaacaagatg tacaatataa atcatctgtc 
ggagaaatag atgatgagtt taaaagacaa 
atatgtttag ggaaggatat aggtaacgac 
attttgcaaa aaaatggaaa acctaataat 
catggtcatg agatatggga aggaatgtta 

20 gagatggata aagaacttcg caacaaatta 
tacgacaccg tcacaattag tggtggtccc 
tctaggcccc cattttttcg ttggttagaa 
acacataaat tggaaaaaat tcaaaatgaa 
gatgatgatg gttttgactg cgatgaaatg 

25 tttaaatgtc tgagttgtgc caaatcttgt 
aaagaggaat ttgataaaca aagcaaaaaa 
aattctgata acatatatgg aaaagacttt 
gttgaattat ttttagaaaa agtaaaagga 
tgtaaaatag attttaataa accaaaggat 

30 tgttctgaaa ttagattcaa gtgtatagag 
tgcaataaaa caacttttaa gtttacagaa 
caattaggta tgcttattag tgataataca 
gattgtaaag atgcagatat ctttaaaggt 
ttttgtaatt tagatatatg tagtctgaaa 

35 aatatattaa ttagggcatt gtttaaacga 
aaaattaatg acaaaatttc acattgtatg 
ggatgtgaaa taaaatgtaa ttgtgtaagt 
gaaatagtac gagatcgttt ctttaaacaa 
gtgaaaagtt ttttagagca ggctccattt 

40 tttgaaaaat tacgtgactt cgaggattca 
aaggaaaaag gtacagaaaa ggatgtcgta 
atagaaactt gtcaaacgaa acataaagaa 
aaccccgaca cacaaacaga cacaccatta 
aacgttcctc ctaatccatg tggcgacaaa 

45 ctggcgaagg aaatgcagga ggcggcacat 
agtggtaagg gtgataaggg tgagagtagt 
tccttagcag aatttaaaaa tggctttaat 
acggaaaaac attcctatgc taatggtgca 
ggcaaggacc agagatttaa aatagaaacc 

50 cacgttgacg tctatttacc tccacgacgc 
ttacttaagg gtaatagtga tcagattatg 
tttttgggag aggtattgct agcagcaaaa 
acgagattaa atggccaaaa tgacaatgga 
gctgatatag gagatattgt acgaggaaga 

55 ctagaacgag atttggtaaa aatatttggt 
accaaaaaac aatatgaaaa ggatgacaca 
gaagctaacc gtgatcaagt atgggaagca 
accacaagtt gtgatactac cactgttacc 
cgttggatga tggaatgggc agaatggtat 



ttcgacgact actcacacga caaagtcaac 4260 
gatttcgcaa aaaaacctca atttttcaga 4320 
cgggaaagga agaagaagga agaggaggtg 4380 
tgtgaaaagg agaaaaatgg taaatgtgtt 4440 
acaaacaaaa aagaagaata tgatagtcaa 4500 
aagaaacaag gatatgaaga ttattctgag 4560 
tgtataaaat catcatgtaa ttgtatgaag 4620 
aaccctcata aaacctacga caccgaaaat 4 680 
ccctgcacca tcgtggatgg catcctcagc 4740 
tgtaaatgga aatatgggaa gatgtcacaa 4800 
agtgggggtg aaggtggtaa tgaggacggt 48 60 
agattatatg taaagaattt acaggatttg 4920 
aaagctttta ttaagtgtgc tgctatagaa 4980 
gaaaaagaaa gagaggaaaa agaaaaaaat 5040 
ttagaaaatc ttcaaaagca gttaaaaaat 5100 
atgttctata catttgcaga ttatagagat 5160 
gtggatggaa ttaatgaaaa aatagataca 5220 
atcgaagaat ataaaaaatg gtggcaaaaa 5280 
tgtgctctaa gctacaatac cgaaacaaaa 5340 
accgaacaaa agaacggtaa caaaaacacg 5400 
attggtaata ccaaattgga gaaatttgca 54 60 
gaatgggcag atgagttttg tagaaaacga 5520 
tgtaagggag taagtggtac aaatcagtgt 5580 
tgtccaaaaa aggatgggag ttttgaaacg 5640 
agattttata aaaagtggat aagtagaaaa 5700 
tacgaaaacg aaattgacga tgttaaacat 57 60 
cttgaaactc ttgatcaaca atataagtct 5820 
ccatgttcta ttaataataa taatgaagaa 5880 
acatttggtc atgcaaaaaa ttgtggtcca 5940 
gataatagca attgggttac tacaaataca 6000 
gataataaag atacgaaaga agatagtgaa 6060 
gtacaaaatt ttgcagatgg tttacagaat 6120 
cttagaaaag accaatggtc atgtggttat 6180 
acttctcatg gggaaaacaa ttataaacaa 6240 
tggttagaac attttttaga agactataat 6300 
aaaaatggtg aaggatccac atgtataaaa 6360 
aattggataa agaagaaaac gttagaatgg 6420 
tataatgttg attcagaaaa atcttttaca 6480 
gacagtgatg ttcaaaaagc tataaaacct 6540 
attgtatgta atggaactac gagcgcacga 6600 
atatgtttgc ttgataaact tcaaaaacaa 6660 
acatctggaa atacatgttc cccaccccca 6720 
ccacttgagt cttttcctcc ccctttttgt 6780 
gatgcgacca acgtggttgg agttgaagtg 6840 
aaaagcatgt taagtcgtag tgctgttgat 6900 
agtggtaaga gtagtttgga aggagatata 6960 
ccaagtgggt tgaagaacgt atgtcaaata 7020 
tcaaaggatc cttgtaatgg aaaaggaaac 7080 
caatggaaag atacaggcaa aagcggtaaa 7140 
gaacatatat gtacctcaaa tttggaatat 7200 
aaggttggaa ataacaaaat taatcattcc 7260 
tatgaagcag aattcataaa aaccaattat 7320 
gctaaatgta gagctatgaa atatagtttt 7380 
gatctgtggg aacataatga ttttaaaaag 7440 
aaaattaaag agggaattac tgatgagaca 7500 
gacaataaac aattacgttg tgattggtgg 7560 
atgcagtgta aaacaacaat accaccagtc 7620 
cctcttgtgg attacatccc ccaaagatta 7680 
tgtaaatatc aatcgaaggc atatagtgag 7740 
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ttgaggaagg ggtgtgagga ttgtaggagt 
gagaattgca caaaagcttg taaagactat 
tggacaaaaa taaaagaaaa atacgaagaa 
tctaatagtg gtacaacata tcccaaagat 
5 ttacacgaaa aaaataaaga caataagata 
caagcaaaat atttagattg tacacaacaa 
acattaccta gcggtagaga caatgacaaa 
gaacgagcat gtaaatgtca cgagaaacag 
tcagaggacg atagagaacg atcagaacct 

10 gaagaaatag aacaagagga agaacccgaa 
gaggaaccag catccgaagg aggtggccca 
ccaagagaaa atagtgatag ctccgacccc 
gaacaaacac cgatactcaa acccgaagaa 
ggagatcgtg gcgtaggacg ttctttagga 

15 gaatccgaaa acgaagacgt cgaagacgaa 
gacgaccccg aggcggagtc ggaggaggaa 
gcggtaccac cacaacccca agcaccagca 
ccccttaaaa ccgccctcat gtcttctacc 
gccatcagtt actttttact aaagaaaaaa 

20 attgatatcc ataaaggcga ttatggaata 
ccctatgtga gtgatacata caaaggcaaa 
ggagatgaaa aatatggatt tatgtctgat 
tatgaagaat tggatattaa tgatatatat 
atagaagtag tattggaacc atcaaaaagt 

25 cctaccacga atacatttac agatgaggaa 
caatatatac aaagtgaacc actgaatgta 
atgaatatag taggtaatgt tttagatgat 
attcatgata gggatttaaa tagtggagaa 
aatagtatgg atgatccaaa atatgtatca 

30 aatgattcac taagtggtgg taaacctatt 
gaaaatgaat tatttggaac aaattataag 
ttaacaaata gtgatccaat tatgaaccaa 
catagagata tgtgtgagat gtggaataat 
caatggaata aagataatga tggtggtgat 

35 acggatgttt cgattgaaat agatatggat 
atggatacta tcttggataa tatagaagat 
ccatctgtga atgatatacc tatggatcat 
gttgaaatga aaatccttaa taatacatcc 
tcggatgtat ggaatatata a 

40 



tggaaatgta tgaagggtga tagtaaatgt 7800 
aatagtaaaa tagaaccatg gaaacagcaa 78 60 
ttatacaaaa aagcacaaaa tagtgatacc 7920 
gagaaagatg tcgtttcttt tttgtcaaaa 7980 
tattatactg ctgcaggata tatacatcaa 8040 
acacattttt gtgataaaaa aaatggcgag 8100 
tatgctttta agaaaccgcc aaaaaaatat 8160 
gaaccaccac ctcctaaggt accagaagat 8220 
ggtgaagatg cactccctgt actcccacca 8280 
gaaacttccg tagacactac acaagatgag 8340 
tcgggatcac caacagaaga aagtggggaa 84 00 
aaacctgacc aaaaccccga agccaacccc 84 60 
gaagcaccac caaaatcaaa accacccgat 8520 
ccaaccccac gttctgaagt tgaacccgag 8580 
gatgacgaag aggaggaaga agaccccgac 8 640 
gatgaagatc acggcggcca ggaggcggag 8700 
cctctacccc ctcctccacc acctttaccc 87 60 
atcatgtgga gtgtaggtat cggttttgcg 8820 
ccgaaatcac ctgttgacct catacgtgta 8880 
cctacattgg aatccaaaaa tagatatatc 8940 
acatatatat atatggaagg agatactagt 9000 
actactgata taacttcctc cgaaagtgag 9060 
gtaccaggta gtcctaaata taaaacattg 9120 
aatggtaaca cactaggtga tgatatggta 9180 
tggaatgaat tgaaacacga ttttatatca 9240 
ccacaatatg atgtattaaa ggagttacca 9300 
ggtataaacg aaaaaccttt tattacttct 9360 
gaaattagtt ataatattaa tatgagtact 9420 
aataatgtat attctggtat agatttaatt 9480 
gatatatatg atgaagtgct aaaaagaaaa 9540 
aaaaatacat caaataacaa tgtagctaaa 9600 
ttagatttgt tacataaatg gttagataga 9660 
aaagaggaag tattagataa attaaaagaa 9720 
atatcaagtg atagtaacaa aaggttgaat 9780 
gatcctaaag gaaagaagga atttagtaat 9840 
gatatatatt atgatgtaaa tgatgaaaac 9900 
aataaagtag atgtacctaa gaaagtacat 9960 
actggatcct tggaacaaca atttcctata 10020 

10041 
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Ala 


Gin 


Met 


Thr 


Lys 


Asn 


Ser 


Val 


Val 


Asp 






770 










775 










780 












Gly 


Asp 


Asn 


Lys 


Leu 


Glu 


Gly 


Asp 


He 


Phe 


Lys 


Val 


Thr 


Phe 


Arg 


Asn 


30 


785 










790 










795 










800 




Gly 


Gly 


Val 


Gly 


Lys 


Asn 


Leu 


Asn 


Gly 


Asp 


He 


c y s 


Lys 


He 


Asp 


Lys 












805 










810 










815 






Thr 


Tyr 


Ser 


Asn 


As P 


Ser 


Arg 


Gly 


Thr 


Pro 


Thr 


Asp 


Gly 


Pro 


Cys 


Glu 










820 










825 










830 






35 


Gly 


Lys 


Gly 


Asp 


Arg 


Phe 


Lys 


He 


Gly 


Thr 


Asp 


Trp 


Gin 


Gly 


Asp 


Ser 








835 










840 










845 










Phe 


Val 


Asn 


Pro 


Gin 


Tyr 


Arg 


Gly 


He 


Tyr 


Met 


Pro 


Pro 


Arg 


Arg 


Gin 






850 










855 










860 












His 


Phe 


Cys 


Thr 


Ser 


Asn 


Leu 


Glu 


Ly s 


Leu 


Asp 


Val 


Ser 


Arg 


Val 


He 


40 


865 










870 










875 










880 




Arg 


Asn 


Gly 


Asn 


Ala 


Ser 


Asn 


Ser 


Leu 


Leu 


Gly 


Asp 


Val 


Leu 


Leu 


Ala 












885 










890 










895 






Ala 


Lys 


Tyr 


Glu 


Ala 


Glu 


Arg 


Thr 


Lys 


Asn 


His 


Tyr 


Val 


Ser 


Lys 


Lys 










900 










905 










910 






45 


Glu 


Glu 


His 


Ser 


Glu 


Ala 


Cys 


Arg 


Ala 


Val 


Arg 


Tyr 


Ser 


Phe 


Ala 


Asp 








915 










920 










925 










Leu 


Gly 


Asp 


He 


He 


Arg 


Gly 


Lys 


Asp 


Met 


Trp 


Asp 


Lys 


Asn 


His 


Gly 






930 










935 










940 












Glu 


Lys 


Lys 


Thr 


Gin 


Glu 


Asn 


Leu 


Glu 


Arg 


He 


Phe 


Ala 


Lys 


He 


Lys 


50 


945 










950 










955 










960 




Glu 


Gin 


Leu 


Leu 


Asn 


Ser 


Ser 


He 


Lys 


Asp 


Lys 


Tyr 


Lys 


Asp 


Asp 


Asp 






















970 










975 






Lys 


Ala 


Thr 


Pro 


Lys 


Tyr 


Lys 


Gin 


Leu 


Arg 


Glu 


Asp 


Trp 


Trp 


Glu 


Ala 










980 










985 










990 






55 


Asn 


Arg 


Ser 


Gin 


Val 


Trp 


Glu 


Ala 


Met 


Gin 


Cys 


Pro 


Pro 


Lys 


Asn 


Gly 








995 










1000 








1005 








Thr 


Phe 


Pro 


Cys 


Lys 


Ser 


Asp 


His 


Thr 


Pro 


Leu 


His 


Asp 


Tyr 


He 


Pro 






1010 








1015 








1020 










Gin 


Arg 


Leu 


Arg 


Trp 


Met 


Thr 


Glu 


Trp 


Ala 


Glu 


Trp 


Tyr 


Cys 


Lys 


Glu 
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1025 1030 1035 1040 

Gin Ser Arg Leu Tyr Gly Glu Leu Val Glu Thr Cys Gly Lys Cys Met 

1045 1050 1055 

His Lys Gly Lys Cys Lys Gin Gly Asn Gly His Cys Val Thr Cys Lys 

5 1060 * 1065 1070 

Pro Ala Cys Glu Lys Tyr Lys Lys Phe lie Asn Thr Trp Gin Pro Gin 

1075 " ~ 1080 1085 

Trp Lys Gin Met Glu Gin Lys Tyr Ser Gin Leu Tyr Glu Glu Ala Lys 

1090 1095 1100 

10 Lys Tyr Asn Asp Ser Ser Arg Lys Asp Thr Thr Asn Lys Asp Asp Tyr 

1105 " 1110 1115 ~ 1120 

Val Leu Gin Phe Leu Asn Lys Leu Leu Thr Gin Asn Lys Gly Asn Lys 

1125 1130 1135 

Thr Tyr Asp Thr Ala Glu Gly Tyr Val His Gin Glu Ala His He Ser 

15 1140 ' 1145 1150 

Asp Cys Gin Lys Gin Thr Gin Phe Cys Lys Lys Arg Asn Gly Glu He 

1155 1160 " 1165 

Pro Ser Ser Asp Thr Glu Thr Asp Asn Asn Tyr Ala Phe Arg Pro Gin 

1170 1175 1180 

20 Pro His Asp His Asp Glu Val Cys Glu Cys Asn Thr Arg Gin Lys Thr 

1185 1190 1195 1200 

Lys Val Arg Lys Lys Lys Lys Lys Val Asp Ala Cys Glu Met Ala Lys 

1205 * 1210 1215 

Thr Leu Leu His Asn Asn Asp Gly Thr He Arg He Gly Gin Cys Lys 

25 1220 1225 1230 

Arg Lys Asp Glu Gly Asn Ala Glu Tyr Pro Lys Trp Asp Cys Asn Ser 

1235 1240 ~ 1245 

Gin He His Thr Thr His Asn Gly Ala Cys Met Pro Pro Arg Arg Gin 

1250 1255 1260 

30 Lys Leu Cys Val Tyr Phe Phe Ala Asn Pro Ser Gin He Gly Ser He 

1265 1270 1275 1280 

Asn Lys Gin Asp Asn Leu Arg Lys Ala Phe He He Ser Ala Ala Ala 

1285 1290 1295 

Glu Thr Phe Arg Ser Trp Gin Tyr Tyr Lys Ser Lys Asn Gly Gly Glu 

35 1300 1305 " 1310 

Asn Leu Gin Thr Gin Leu Lys Asp Gly Thr He Pro Asp Asp Phe Lys 

1315 1320 1325 

Arg Gin Met Phe Tyr Thr Tyr Gly Asp Tyr Arg Asp Phe Leu Phe Gly 

1330 1335 1340 

40 Thr Asp He Ser Lys Gly Leu Gly Glu Gly Thr Ala Leu Glu Lys Gin 

1345 1350 1355 1360 

He Asn lie Leu Phe Pro Asn Gly Val Arg Lys He Pro Asn Glu Lys 

1365 1370 " 1375 

Thr Arg Glu Lys Trp Trp Thr Asp His Gly Pro Glu He Trp Lys Gly 

45 1380 1385 1390 

Met Leu Cys Ala Leu Thr Asn Gly Leu Ser Glu Ser Glu Lys Lys Thr 

1395 1400 1405 

Lys He Phe Asp Asp Tyr Ser His Asp Lys Val Asn Gin Ser Lys Asn 

1410 1415 1420 

50 Gly Asn Pro Ser Leu Glu Asp Phe Ala Lys Lys Pro Gin Phe Phe Arg 

1425 1430 1435 1440 

Trp Phe He Glu Trp Ser Asp Glu Phe Cys Arg Glu Arg Lys Lys Lys 

1445 1450 " 1455 

Glu Glu Glu Val Glu Arg Asp Cys Lys Asp Glu Tyr Glu Gly Cys Glu 

55 14 60 ~ 14 65 1470 

Lys Glu Lys Asn Gly Lys Cys Val Thr Ala Cys Lys Ala Tyr Lys Glu 

1475 1480 ~ 1485 

Tyr He Thr Asn Lys Lys Glu Glu Tyr Asp Ser Gin Lys Gly Lys Phe 

14 90 ~ 14 95 ~ 1500 
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Asp Val Glu Lys Thr Glu Lys Lys Gin Gly Tyr Glu Asp Tyr Ser Glu 
1505 1510 1515 1520 

Lys Gin Ala Ser Glu Tyr Leu Lys Glu Lys Cys lie Lys Ser Ser Cys 
1525 1530 1535 

5 Asn Cys Met Lys Lys Val Thr Glu lie Ser Asn Tyr Trp Thr Asn Pro 
1540 1545 1550 

His Lys Thr Tyr Asp Thr Glu Asn Leu Gly lie Lys Cys Glu Cys Pro 

1555 * 1560 1565 

Pro Ser Pro Cys Thr lie Val Asp Gly lie Leu Ser Pro Gin Asn Ser 
10 1570 1575 1580 

Ser Ser Tyr Ala Glu Gly Cys Lys Trp Lys Tyr Gly Lys Met Ser Gin 
1585 " 1590 " 1595 1600 

Gly Gly Thr Glu Trp Asp Cys Ser Lys Lys Ser Gly Gly Glu Gly Gly 
1605 1610 1615 

15 Asn Glu Asp Gly Asp Val Val Cys lie Pro Pro Arg Arg Arg Arg Leu 
1620 1625 1630 

Tyr Val Lys Asn Leu Gin Asp Leu Thr Gly Glu Glu Ser Leu Val Asp 

1635 1640 1645 

Leu Arg Lys Ala Phe lie Lys Cys Ala Ala lie Glu Thr Phe Phe Ala 
20 1650 " 1655 1660 

Trp His Glu Phe Lys Lys Glu Lys Glu Arg Glu Glu Lys Glu Lys Asn 
1665 1670 1675 1680 

Glu Gin Asp Val Gin Tyr Lys Ser Ser Val Leu Glu Asn Leu Gin Lys 
1685 ~ 1690 1695 

25 Gin Leu Lys Asn Gly Glu He Asp Asp Glu Phe Lys Arg Gin Met Phe 
1700 1705 1710 

Tyr Thr Phe Ala Asp Tyr Arg Asp He Cys Leu Gly Lys Asp He Gly 

1715 1720 1725 

Asn Asp Val Asp Gly He Asn Glu Lys He Asp Thr He Leu Gin Lys 
30 1730 1735 1740 

Asn Gly Lys Pro Asn Asn He Glu Glu Tyr Lys Lys Trp Trp Gin Lys 
1745 1750 1755 1760 

His Gly His Glu He Trp Glu Gly Met Leu Cys Ala Leu Ser Tyr Asn 
1765 1770 1775 

35 Thr Glu Thr Lys Glu Met Asp Lys Glu Leu Arg Asn Lys Leu Thr Glu 
1780 1785 1790 

Gin Lys Asn Gly Asn Lys Asn Thr Tyr Asp Thr Val Thr He Ser Gly 

1795 1800 1805 

Gly Pro He Gly Asn Thr Lys Leu Glu Lys Phe Ala Ser Arg Pro Pro 
40 1810 1815 1820 

Phe Phe Arg Trp Leu Glu Glu Trp Ala Asp Glu Phe Cys Arg Lys Arg 
1825 " 1830 1835 1840 

Thr His Lys Leu Glu Lys He Gin Asn Glu Cys Lys Gly Val Ser Gly 
1845 1850 1855 

45 Thr Asn Gin Cys Asp Asp Asp Gly Phe Asp Cys Asp Glu Met Cys Pro 
1860 1865 1870 

Lys Lys Asp Gly Ser Phe Glu Thr Phe Lys Cys Leu Ser Cys Ala Lys 

1875 1880 1885 

Ser Cys Arg Phe Tyr Lys Lys Trp He Ser Arg Lys Lys Glu Glu Phe 
50 1890 1895 1900 

Asp Lys Gin Ser Lys Lys Tyr Glu Asn Glu lie Asp Asp Val Lys His 
1905 1910 1915 1920 

Asn Ser Asp Asn He Tyr Gly Lys Asp Phe Leu Glu Thr Leu Asp Gin 
1925 ~ 1930 1935 

55 Gin Tyr Lys Ser Val Glu Leu Phe Leu Glu Lys Val Lys Gly Pro Cys 
1940 1945 1950 

Ser He Asn Asn Asn Asn Glu Glu Cys Lys He Asp Phe Asn Lys Pro 

1955 1960 1965 

Lys Asp Thr Phe Gly His Ala Lys Asn Cys Gly Pro Cys Ser Glu He 
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1970 1975 1980 

Arg Phe Lys Cys lie Glu Asp Asn Ser Asn Trp Val Thr Thr Asn Thr 
1985 1990 1995 2000 

Cys Asn Lys Thr Thr Phe Lys Phe Thr Glu Asp Asn Lys Asp Thr Lys 
5 2005 2010 2015 

Glu Asp Ser Glu Gin Leu Gly Met Leu lie Ser Asp Asn Thr Val Gin 

2020 2025 2030 

Asn Phe Ala Asp Gly Leu Gin Asn Asp Cys Lys Asp Ala Asp lie Phe 
2035 J ' 2040 2045 

10 Lys Gly Leu Arg Lys Asp Gin Trp Ser Cys Gly Tyr Phe Cys Asn Leu 
2050 2055 2060 

Asp lie Cys Ser Leu Lys Thr Ser His Gly Glu Asn Asn Tyr Lys Gin 
2065 2070 2075 2080 

Asn lie Leu lie Arg Ala Leu Phe Lys Arg Trp Leu Glu His Phe Leu 
15 2085 2090 2095 

Glu Asp Tyr Asn Lys lie Asn Asp Lys lie Ser His Cys Met Lys Asn 

2100 ~ " 2105 2110 

Gly Glu Gly Ser Thr Cys lie Lys Gly Cys Glu lie Lys Cys Asn Cys 
2115 2120 2125 

20 Val Ser Asn Trp lie Lys Lys Lys Thr Leu Glu Trp Glu lie Val Arg 
2130 " 2135 ' 2140 

Asp Arg Phe Phe Lys Gin Tyr Asn Val Asp Ser Glu Lys Ser Phe Thr 
2145 2150 ~ 2155 2160 

Val Lys Ser Phe Leu Glu Gin Ala Pro Phe Asp Ser Asp Val Gin Lys 
25 ~ 2165 2170 2175 

Ala lie Lys Pro Phe Glu Lys Leu Arg Asp Phe Glu Asp Ser lie Val 

2180 2185 2190 

Cys Asn Gly Thr Thr Ser Ala Arg Lys Glu Lys Gly Thr Glu Lys Asp 
2195 2200 2205 

30 Val Val lie Cys Leu Leu Asp Lys Leu Gin Lys Gin lie Glu Thr Cys 
2210 2215 2220 

Gin Thr Lys His Lys Glu Thr Ser Gly Asn Thr Cys Ser Pro Pro Pro 
2225 " 2230 2235 * 2240 

Asn Pro Asp Thr Gin Thr Asp Thr Pro Leu Pro Leu Glu Ser Phe Pro 
35 2245 2250 2255 

Pro Pro Phe Cys Asn Val Pro Pro Asn Pro Cys Gly Asp Lys Asp Ala 

2260 2265 2270 

Thr Asn Val Val Gly Val Glu Val Leu Ala Lys Glu Met Gin Glu Ala 
2275 2280 2285 

40 Ala His Lys Ser Met Leu Ser Arg Ser Ala Val Asp Ser Gly Lys Gly 
2290 ~ 2295 ~ 2300 

Asp Lys Gly Glu Ser Ser Ser Gly Lys Ser Ser Leu Glu Gly Asp lie 
2305 ' 2310 2315 2320 

Ser Leu Ala Glu Phe Lys Asn Gly Phe Asn Pro Ser Gly Leu Lys Asn 
45 2325 ~ 2330 2335 

Val Cys Gin lie Thr Glu Lys His Ser Tyr Ala Asn Gly Ala Ser Lys 

2340 2345 ' 2350 

Asp Pro Cys Asn Gly Lys Gly Asn Gly Lys Asp Gin Arg Phe Lys lie 
2355 ~ " ~ 2360 ~ 2365 

50 Glu Thr Gin Trp Lys Asp Thr Gly Lys Ser Gly Lys His Val Asp Val 
2370 2375 2380 

Tyr Leu Pro Pro Arg Arg Glu His lie Cys Thr Ser Asn Leu Glu Tyr 
2385 2390 2395 2400 

Leu Leu Lys Gly Asn Ser Asp Gin lie Met Lys Val Gly Asn Asn Lys 
55 2405 ~ 2410 ~ 2415 

lie Asn His Ser Phe Leu Gly Glu Val Leu Leu Ala Ala Lys Tyr Glu 

2420 2425 2430 

Ala Glu Phe lie Lys Thr Asn Tyr Thr Arg Leu Asn Gly Gin Asn Asp 
2435 2440 2445 
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Asn Gly Ala Lys Cys Arg Ala Met Lys Tyr Ser Phe Ala Asp lie Gly 

2450 2455 " 2460 

Asp lie Val Arg Gly Arg Asp Leu Trp Glu His Asn Asp Phe Lys Lys 
2465 2470 " 2475 2480 

5 Leu Glu Arg Asp Leu Val Lys lie Phe Gly Lys lie Lys Glu Gly lie 

2485 2490 2495 

Thr Asp Glu Thr Thr Lys Lys Gin Tyr Glu Lys Asp Asp Thr Asp Asn 

2500 2505 2510 

Lys Gin Leu Arg Cys Asp Trp Trp Glu Ala Asn Arg Asp Gin Val Trp 
10 2515 2520 2525 

Glu Ala Met Gin Cys Lys Thr Thr lie Pro Pro Val Thr Thr Ser Cys 

2530 2535 2540 

Asp Thr Thr Thr Val Thr Pro Leu Val Asp Tyr He Pro Gin Arg Leu 
2545 2550 2555 2560 

15 Arg Trp Met Met Glu Trp Ala Glu Trp Tyr Cys Lys Tyr Gin Ser Lys 

2565 2570 2575 

Ala Tyr Ser Glu Leu Arg Lys Gly Cys Glu Asp Cys Arg Ser Trp Lys 

2580 2585 2590 

Cys Met Lys Gly Asp Ser Lys Cys Glu Asn Cys Thr Lys Ala Cys Lys 
20 ~* 2595 ' " 2600 2605 

Asp Tyr Asn Ser Lys He Glu Pro Trp Lys Gin Gin Trp Thr Lys He 

2610 2615 2620 

Lys Glu Lys Tyr Glu Glu Leu Tyr Lys Lys Ala Gin Asn Ser Asp Thr 
2625 2630 " " 2635 2640 

25 Ser Asn Ser Gly Thr Thr Tyr Pro Lys Asp Glu Lys Asp Val Val Ser 

2645 2650 2655 

Phie Leu Ser Lys Leu His Glu Lys Asn Lys Asp Asn Lys He Tyr Tyr 

2660 2665 ' 2670 

Thr Ala Ala Gly Tyr He His Gin Gin Ala Lys Tyr Leu Asp Cys Thr 
30 2675 2680 2685 

Gin Gin Thr His Phe Cys Asp Lys Lys Asn Gly Glu Thr Leu Pro Ser 

2690 2695 " 2700 

Gly Arg Asp Asn Asp Lys Tyr Ala Phe Lys Lys Pro Pro Lys Lys Tyr 
2705 2710 ~ 2715 2720 

35 Glu Arg Ala Cys Lys Cys His Glu Lys Gin Glu Pro Pro Pro Pro Lys 

2725 ~ 2730 2735 

Val Pro Glu Asp Ser Glu Asp Asp Arg Glu Arg Ser Glu Pro Gly Glu 

2740 2745 2750 

Asp Ala Leu Pro Val Leu Pro Pro Glu Glu He Glu Gin Glu Glu Glu 
40 2755 2760 2765 

Pro Glu Glu Thr Ser Val Asp Thr Thr Gin Asp Glu Glu Glu Pro Ala 

2770 2775 2780 

Ser Glu Gly Gly Gly Pro Ser Gly Ser Pro Thr Glu Glu Ser Gly Glu 
2785 2790 2795 2800 

45 Pro Arg Glu Asn Ser Asp Ser Ser Asp Pro Lys Pro Asp Gin Asn Pro 

2805 2810 ~ 2815 

Glu Ala Asn Pro Glu Gin Thr Pro He Leu Lys Pro Glu Glu Glu Ala 

2820 2825 2830 

Pro Pro Lys Ser Lys Pro Pro Asp Gly Asp Arg Gly Val Gly Arg Ser 
50 2835 2840 2845 

Leu Gly Pro Thr Pro Arg Ser Glu Val Glu Pro Glu Glu Ser Glu Asn 

2850 2855 2860 

Glu Asp Val Glu Asp Glu Asp Asp Glu Glu Glu Glu Glu Asp Pro Asp 
2865 2870 2875 2880 

55 Asp Asp Pro Glu Ala Glu Ser Glu Glu Glu Asp Glu Asp His Gly Gly 

2885 2890 2895 

Gin Glu Ala Glu Ala Val Pro Pro Gin Pro Gin Ala Pro Ala Pro Leu 

2900 2905 2910 

Pro Pro Pro Pro Pro Pro Leu Pro Pro Leu Lys Thr Ala Leu Met Ser 



WO 2005/063804 



31/41 



PCT/DK2004/000922 



2915 2920 2925 

Ser Thr lie Met Trp Ser Val Gly lie Gly Phe Ala Ala lie Ser Tyr 

2930 2935 2940 

Phe Leu Leu Lys Lys Lys Pro Lys Ser Pro Val Asp Leu lie Arg Val 
5 2945 2950 2955 2960 

lie Asp lie His Lys Gly Asp Tyr Gly lie Pro Thr Leu Glu Ser Lys 

2965 2970 2975 

Asn Arg Tyr lie Pro Tyr Val Ser Asp Thr Tyr Lys Gly Lys Thr Tyr 
2980 2985 2990 

10 lie Tyr Met Glu Gly Asp Thr Ser Gly Asp Glu Lys Tyr Gly Phe Met 
2995 3000 3005 

Ser Asp Thr Thr Asp He Thr Ser Ser Glu Ser Glu Tyr Glu Glu Leu 

3010 3015 3020 

Asp He Asn Asp He Tyr Val Pro Gly Ser Pro Lys Tyr Lys Thr Leu 
15 3025 3030 " 3035 " 3040 

lie Glu Val Val Leu Glu Pro Ser Lys Ser Asn Gly Asn Thr Leu Gly 

3045 3050 3055 

Asp Asp Met Val Pro Thr Thr Asn Thr Phe Thr Asp Glu Glu Trp Asn 
3060 3065 3070 

20 Glia Leu Lys His Asp Phe He Ser Gin Tyr He Gin Ser Glu Pro Leu 
3075 3080 3085 

Asn Val Pro Gin Tyr Asp Val Leu Lys Glu Leu Pro Met Asn He Val 

3090 3095 3100 

Gly Asn Val Leu Asp Asp Gly He Asn Glu Lys Pro Phe He Thr Ser 
25 3105 3110 3115 3120 

He His Asp Arg Asp Leu Asn Ser Gly Glu Glu He Ser Tyr Asn He 

3125 3130 3135 

Asn Met Ser Thr Asn Ser Met Asp Asp Pro Lys Tyr Val Ser Asn Asn 
3140 3145 3150 

30 Val Tyr Ser Gly He Asp Leu He Asn Asp Ser Leu Ser Gly Gly Lys 
3155 3160 3165 

Pro He Asp He Tyr Asp Glu Val Leu Lys Arg Lys Glu Asn Glu Leu 

3170 3175 3180 

Phe Gly Thr Asn Tyr Lys Lys Asn Thr Ser Asn Asn Asn Val Ala Lys 
35 3185 3190 " 3195 3200 

Leu Thr Asn Ser Asp Pro He Met Asn Gin Leu Asp Leu Leu His Lys 

3205 3210 3215 

Trp Leu Asp Arg His Arg Asp Met Cys Glu Met Trp Asn Asn Lys Glu 
3220 3225 3230 

40 Glu. Val Leu Asp Lys Leu Lys Glu Gin Trp Asn Lys' Asp Asn Asp Gly 
3235 ~ 3240 3245 

Gly Asp He Ser Ser Asp Ser Asn Lys Arg Leu Asn Thr Asp Val Ser 

3250 3255 3260 

He Glu lie Asp Met Asp Asp Pro Lys Gly Lys Lys Glu Phe Ser Asn 
45 32 65 3270 3275 3280 

Met Asp Thr He Leu Asp Asn He Glu Asp Asp lie Tyr Tyr Asp Val 

3285 3290 3295 

Asn Asp Glu Asn Pro Ser Val Asn Asp He Pro Met Asp His Asn Lys 
3300 3305 3310 

50 Val Asp Val Pro Lys Lys Val His Val Glu Met Lys He Leu Asn Asn 
3315 3320 3325 

Thr Ser Thr Gly Ser Leu Glu Gin Gin Phe Pro He Ser Asp Val Trp 

3330 3335 3340 

Asn He 
55 3345 



<210> 7 
<211> 9473 
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<212> DNA 

<213> Plasmodium falciparum 

<220> 
5 <221> gene 

<222> (0) . . . (0) 

<223> var gene PFD1235w codon optimised 
<400> 7 

10 gaattcgtcg acgccaccat gggcaacgcc tcctcctccg agggcgaggc caagaccccc 60 
tccctgaccg agtcccacaa ctccgccagg aacatcctgg agggatacgc cgagtccatc 120 
aaggagcagg cctccaagga cgccaagatc cacggacacc acctgaaggg cgacctggcc 180 
aaggccgtgt tcaggcaccc cttctccgcc tacaggccca actacggcaa cccctgcgag 240 
ctggactacc gcttccacac caacgtgtgg cacaggaacg ccgaggacag gaacccctgc 300 

15 ctgttctcca gggccaagcg cttctccaac gagggagagg ccgagtgcaa cggcggcatc 360 
atcaccggaa acaagggaga gtgcggcgcc tgcgccccct acaggaggag gcacatctgc 420 
gactacaacc tgcaccacat caacgagaac aacatccgca acacccacga cctgctgggc 480 
aacctgctgg tgatggcccg ctccgaggga gagtccatcg tgaagtccca cgagtacacc 540 
ggctacggca tctacaagtc cggcatctgc acctccctgg cccgctcttt cgccgacatc 600 

20 ggcgacatca tcaggggcaa ggacctgtac aggagggact ccaggaccga caagctggag 660 
gagaacctgc gcaagatctt cgccaacatc tacaaggagc tgaagaacgg caagaagtgg 720 
gccgaggcca aggagtacta ccaggacgac ggcaccggca actactacaa gctgcgcgag 780 
gcctggtggg ccctgaacag gaaggatgtg tggaaggccc tgacctgctc cgcccccagg 840 
gacgcccagt acttcatcaa gtcctctgtg cgcgaccaga ccttctctaa cgactactgc 900 

25 ggccacggcg agcacgaagt gctgaccaac ctggactacg tgccccagtt cctgcgctgg 960 
ttcgaggagt gggctgagga gttctgccgc atcaagaaga tcaagctggg caaagtgaag 1020 
gaggcctgca gggacgactc caagaagctg tactgctccc acaacggcta cgactgcacc 1080 
aagaccatca ggaacaagga catcctgtcc gacaacccca agtgcaccgg atgctccgtg 1140 
aagtgcaaag tgtacgagct gtggctgcgc aaccagagga acgagttcga gaagcagaag 1200 

30 aagaagtact acaaggagat ccagacctac accagcaagg acgctaagac cgactccaac 1260 
atcaacaacg agtactacaa ggagttctac gacaagctga agaacgaggg ctacgagacc 1320 
ctgaacaagt tcatcaagct gctgaacgag ggacgctact gcaaggagaa gatctccggc 1380 
gagcgcaaca tcgacttcac catgaccgga gacaaggacg ccttctaccg ctccgactac 1440 
tgccagatct gccctgagtg cggcgtgcag tgctccggca ccacctgcac ccctaagaaa 1500 

35 gtgatccacc ccaactgcaa ggacaaggag acctacgagc ccggcgacgc caagaccacc 1560 
gacatcaccg tgctgtactc cggcgacgag gagggcgaca tcgcccagaa gctgcaggac 1620 
ttctgcaacg acaagaacaa ggagaacgac gagaactacg agaagtggca gtgctactac 1680 
aagtcctccg agatcaacaa gtgccagatg accccctcct cccacaaagt gcccaagcac 174 0 
ggctacatca tgtccttcta cgctttcttc gacctgtggg tgaagaacct gctgatcgac 1800 

40 tccatcaact ggaagaacga cctgaccaac tgcatcaaca acaccaacgt gaccgactgc 1860 
aagaacgact gcaacaccaa ctgcaagtgc ttcgagaact gggctaagac caaggagaac 1920 
gagtggaaga aagtcaagac catctacaag aacgagaacg gaaacaccaa caactactac 1980 
aagaagctga acaaccactt ccagggctac ttcttccacg tgatgaagga gctgaacaag 2040 
gaggagaagt ggtacaagct gatggaggac ctgaaggaga agatcgactc ctccaacctg 2100 

45 aagaacggaa ccaaggactc tgagggcgcc atcaaagtgc tgttcgacca cctgaaggac 2160 
atcgccgagc gctgcatcga caacaactcc aaggactcct gccccccctc cgtggacacc 2220 
aagaccaacc cttgcgccaa gcctcccggc tccaagccca ccaagtccgt gaagcagctg 2280 
gccgagcaca tgcagcagaa ggctcagaag ctgctgggca ccaggggcgg agagtccaag 2340 
ctgaagggcg acgccaccag gggaacctac aacctgggcg gccagggcaa caccctgaac 2400 

50 ggcgacatct gcaagatcac caagaaccac accaacgact ccaggcctaa cggcgagccc 24 60 
tgcaccggaa aggacaaagt gaagaacggc ttccgcctga agatcggcac cccctggacc 2520 
aacatcgtgc agaagaagaa gaagaagtct tacaaggact tctacctgcc ccccaggcgc 2580 
cagcacatgt gcaccagcaa cctggagaac ctgtccacct cctccaaggg actgtccaac 2640 
ggatccttcg cctcccactc cctgctgggc gacgtgctgc tggccgccaa gttcgaggcc 2700 

55 cagaagatca tcctggtgta caagaacaag aacaacatca acatcaggaa gcgcatcacc 2760 
gaccccaacg accaggccac tgtgtgcagg gccatccgct actctttcgc tgacctggga 2820 
gacatcatca ggggaaagga catgtggaac atcaactccg acgccaagga cctgcaggac 2880 
cgcctggaga agatcttcaa gaccatcaac gagaagctgc ccaacgagat ccagaagcgc 2940 
tacaccaacc gcgagaacaa gcacctggac ctgcgctccg actggtggga ggccaacagg 3000 
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caccaggt<g-t ggagggccat gaagtgcgcc 
ggcatcccca tcgaggacta catcccccag 
tggtactgoa agaagcagtc ccaggagtac 
accggcaagg gccagggcga cggcaaggac 
5 tgcaagaagg cctgcgacgc ctacaagaag 
accgtgtccg ccatctacca gatcctgtac 
ggacccggct actacaacac cgaagtgcag 
tacgagctgc acctgcagaa cggcggaaag 
aagtctgtcg-a acacccgcga caagagggac 

10 tccaccgccg ctggctacgt gcaccaggag 
gtgttctgcg acaacaacgg caacaaggag 
tacgtggacg-g cttgcaagtg catgaccagg 
acccctaacc cctgcgccga gaccggcgga 
gccaagatcc tgcagggaga ggctaacgag 

15 gacaaggacg agagcaagct gaagggaaag 
accccttccg acttcaacaa caacctgtgc 
aacgactccc agcagccctg ctacggcaag 
tggtccttoa aggacaacca ccgcaagagg 
agggagcaoa tctgcacctc taacctggag 

20 atcgagggcg accccaacaa gatcatccac 
aagtacgagg ctgagaacat caagaagctg 
gagggcatot gccgcgccat gaagtacagc 
aaggacatgt ggatcgagaa caacgacgct 
ttcaccaaga tcaaggaaaa gaccggcggc 

25 ctgaagctcga gggctgactg gtgggaggct 
tgcaagacca acggcgtgga catcacctgc 
atccctcagc gcctgcgctg gatgaccgag 
caggagtaca agaagctcga ggagaagtgc 
aacgagtgct accgcgagac caaggagtgc 

30 aagcgcaaga tcaagacctg ggccgaccag 
ctgtacaaga aggcccagaa ccctaccaac 
gacaagaacg tgatcgactt cctgacccag 
ggagtgcaca ccgtgtacag caccgctgcc 
gagtgccacjg agcagaggga gttctgcgac 

35 gctttcaa<gg accctcctca cggctacgcc 
accgaggacjc ccaagaagaa ggaggagaac 
gtgctgtcca agcctaggga caagaccacc 
tacccccgca aggagaacta ccctggctgg 
cacgccggag cctgcatgcc tcccaggagg 

40 ctgaacgaga agaagtcccc cgaggagctg 
gagacctact ggctgtggca gaagtacaag 
aagctgaact ccggaaccat ccccgacgac 
gactacagcjg acctgtgcct ggacaccgac 
gtgggaaaag tgaagatcaa catcgacagc 

45 gagcagagcja agccttggtg gggaaagaac 
gccctgtcct acaacaccac caacaagaac 
cccacctacg gctacaacgc catcaagtcc 
ttcctgcgot ggttcaccga gtggagcgac 
aaggagctcjg agaccaagtg caacgactgc 

50 accggcaaca agacctgcga cgacaaggac 
acctacaaga cctggctgaa gaactggaaa 
ttcgacgaca agaggaagga gctgtacaag 
gcctaccagt acctgcacgc ccagctgaag 
atggacgg eg agtccaagga gaccaccgga 

55 cccgcctccc tggacgacga geccgaggaa 
cacaggcctc agccccccct ggccctgccc 
gaccagatcg agcacgacaa caggggccgc 
gccaggcctc cccctccccc tcaggccgcc 
ggegagggee tgggcaggaa cctgccccct 



accaagggca tctccaacaa caactgcaac 3060 
aggctgeget ggatgaccga gtgggccgag 3120 
gagaagctgg aggagaagtg cggaatgtgc 3180 
tgcacccaga aggacaagga gtgctcccct 3240 
gagatcgaga agtgggagaa gcagtggaaa 3300 
gccaaggcca ggatcgtggc ctccaacgga 3360 
aagaaggacc gctccgtgta cgacttcctg 3420 
aagggccctc cccctgccac ccacccttac 3480 
gccaccgacg acaccacccc caccgtgtac 3540 
gcccacatcg gcgactgcaa ggagcagcac 3600 
aagtacgect tcaagaaccc ccccaacgtg 3660 
gaggcccctc ccccccctac caccccctcc 3720 
gtgcacacca teaagacegt gaecgaegtg 3780 
accatgetga agaactccag caaeggaaac 3840 
gecgaggagg gagactactc caggggagga 3900 
ggcatcaccc agaagcactc caacgcccac 3960 
gaccagaagc gettcaaegt gggaaccgag 4020 
acccaccccg aggectacat gccccctagg 4080 
tacctgatcc acaagegcaa gaagcccatc 4140 
agectgetgg gcgacgtgct getggctget 4200 
tacgaggaga acaacaacag gaaggaccag 4260 
ttegctgaca teggagacat catcaggggc 4320 
aagcgcctgc agaccaacct gaaggagatc 4380 
accacctaca acgaggacaa cgacccctac 4440 
aaccgcgcta aagtgtggaa ggctatgaag 4500 
gactctgacc acacccctct ggacgactac 4560 
tgggctgagt ggtactgcaa ggcccagagc 4 620 
tcccagtgca agtccaaggg caagggegga 4680 
aacgactgea agcaggcttg cgaggagtac 4740 
tggaaagtga tcagcaacaa gtacgaggac 4800 
gccgtgctga aggacaacaa ggacgagaag 4 8 60 
ctgeagaagg ccaacaacgg cgaaaagacc 4920 
ggatacatcc accaggaggc taggaccagg 4980 
aagaagaacg gcatcgacaa caccagctac 5040 
accgcctgcg actgeatcaa ccgctcccag 5100 
gtggagtccg ettgeaagat cgtggaggaa 5160 
ggeggcateg accactgcaa ccctaagtac 5220 
aactgcaccc ccggacagtt caagtccggc 5280 
atcaagctgt gcgtgatcaa cctgcagtac 5340 
aggaaggect tcatccagtg cgccgccatc 5400 
aaggacaaga aeggeggegt ggcccaggcc 54 60 
ttcaagcgcc agatgttcta caccttcggc 5520 
atctcctcta aggccgacac ctccaccgga 5580 
gtgttccaga agatcgacat caccaacgtg 5640 
getgaggeca tetgggaegg catgctgtgc 5700 
atggactaca acgctcacac caagctgaac 5760 
gagctggagg acttcgtgaa ccgccctcag 5820 
gagttctgea ccgagcgctc catcaagatc 5880 
accgtgtccg agtccggcac ctccgacgct 5940 
aagtgcgacg agtgcaagcg cgcctgcacc 6000 
acccagtaca agacccagtc caagaagtac 6060 
tccatcgacg acgtggcctc ctccacccag 6120 
aagctgtgcg gaaaegcega ctgcaagtgc 6180 
cagcccgaca actcccacga ctcccacatg 6240 
gtgaacggaa agtgcaactg caaagtgaag 6300 
cctcctgccc cttccggccc tcccgccgag 6360 
tccgagaggg gcgaccaggg ccctctgccc 6420 
cagccccccc agcccaagcc caagaggacc 6480 
gecgacagga acaccaacct gtctgactcc 6540 
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gaggaggagg acgacgagga cgacgacgaa gtgcaggagg aggaggagac ccccccctct 6600 
gaggctgagg agggcgaggg ccacgtggag accgaggagg agaccaagcc cgtgaaggaa 6660 
aagaccgagg gagccggagc caccgaagtg accaagcagg gctccgcccc taccgccacc 6720 
acccctaccg tggaggacat ctgcgccacc gtggccaagg ctctgaaggg agacaagtcc 6780 
5 ctgaacgccg cctgcgctct gaagtacgga aagaacaact cccgcctggg ctggaagtgc 6840 
atccccacct ccggcgacaa gaccgacacc tctgagaacg gagcccccag gagggcccgc 6900 
tctgcccacg gcggcaagtc cgactccgag aagggatcca tctgcgtgcc ccctcgcagg 6960 
cgcaggctgt acatcaagaa gatcgtggac tgggccgagt cccagtctaa gaccgtgacc 7020 
tccgtgaacg gcgacggcaa cggctcccag gaagtggtgt ctgtgaacgg cgcctccgag 7080 

10 tctggcggct ccggatccgg caccgagtct caggcctccg acgtgtccca gggcaacgga 7140 
gcctccacct ccccacaggt ggccctgctg cacgccttcg tgaagtctgc tgctatcgag 7200 
accttcttcg cctggcacaa gtacaaagtg gacaaggaga tcgaggagaa ggagaagcag 7260 
gccgctcaga accacctggt gcagcgcaag acctccgaga acccccagaa gaagctggag 7320 
ggcggagaga tccctgagga cttcaagagg cagatgttct acaccctggg agactaccgc 7380 

15 gacatcctgg tcggtgacaa gaccatgatc gaggctctgg agaagtccgg agacaccaag 7440 
atcgaggaca tctccgagaa gatccctaag atcctggacg gcgagaacaa caaggccgct 7500 
ggcggcggac ccaagcagcc caactccgga aagacccctc aggagtggtg gaaggagaac 7560 
gccaagcaca tctggcacgg aatgatctgc gctctgacct acaacaccga ctccaacggc 7620 
aaggacaaga agatccagca ggtgaaggcc accgacaaca ccgacctgtt ccagaagctg 7680 

20 aagaaggaca acgactacga gaccgtgtct ttcggagcct ccggcaccgg cgccaagtct 7740 
aacgacgaca ccaagctgaa gaacttcgtg gtgcgcccca cctacttccg ctggctggag 7800 
gagtggggag aggagttctg caggaagcag aagcacaagc tgtacatcat caagaaggac 7860 
tgccgcgaca acaagttctg ctctggcgac ggcctgcgct gcgacgagaa agtgcccgac 7920 
aagaaggaca tcttcaagca cttcgactgc ccctcctgcg ccaggcactg ccgctcctac 7980 

25 cgcaagtgga tcgagcgcaa gaaaaccgag tacgagaagc aggagtccgc ctactccaag 8040 
cagaagtcca actacgtgaa cggctccaac ggcgacggag gcaacaacaa cgacaaggag 8100 
ttctacacca agctggagac ctgcaccaag gccaccaact tcctggagtc tctgaagggc 8160 
cagtgcatcg gaaacaacaa cggaggaacc gacatcaagt tctccaacac caacatcacc 8220 
ttcggctccg ctgaggactg caagccttgc tccgagttca aagtgaactg cgagaacgga 8280 

30 tcctgcggct ccgctaagca gaaggactgc cctaacaaca ccatcacctc ccagaacatc 8340 
aagggcctga ccgaccaggt ggacatgcgc gtgtctgaca acaccgagtc cggcttcgag 84 00 
ggagacctgg gaatctgcca gggcgctggc atcttcaagg gcatccgcaa ggacgagtgg 84 60 
aagtgcggag acttctgcgg aatcgacatc tgcaccctgg aaaagaccaa caacggaaag 8520 
gagtctgaca agaaatacat catcatgaag gagttcgtga agcgctggct ggagtacttc 8580 

35 ttcgaggact acaaccgcat ccagaagaag ctcaagacct gcaaggagaa cggcaagggc 8640 
tccacctgca tccgctcttg cgtggacgag tggatcaagc tgaagaagga cgagtggcag 8700 
aagatcaact ccaactacct ggaccagaac accaaggaga accccgaggg caacaacctg 8760 
tcctccttcc tggaggacgg ccctttcaag aacgaagtgg acaaggccat caagccctgc 8820 
ggcaacctga ccgacttcaa gaagtccaag aagtgcaacg gaacctcccg ctccggcaac 8880 

40 tctgaggagt ccaccaagta cgacggcgtg atctgcctgc tggacaacct gaagaacatc 8940 
atcaagacct gccagaacgt gccttccgga aagcctgaca ccccttgcca gaagtcccct 9000 
gccccagtgg gcgacgacga cgaccctctg gaggaggaga accctgtgac ccagcccaac 9060 
atctgccccc agacctccgt ggaggagaag aagaaggagg aggaagaaaa gtgcgatgaa 9120 
aaggaagagg aagaggaaaa ggaagaagag aaggacaagg gagatgagga agtgaaggag 9180 

45 gaggaaaagg acaagggcga cgaagaggaa gaagccgagg aggaggaaga agaggaagag 9240 
gagaccgact cccacatcta cgaggactac tccgacagcg acgccgagga ggacgacgag 9300 
gacgaggccg tgaccgagtc tctgtcccct tctgagtccc agccaaagag gctgctgagg 9360 
gagttcccct cccctgagct gaagaacgcc atgctgttct ccaccatcct gtggatggtc 9420 
ggtatcggct tcgccgcctt cacctacttc ttcctgaagt aataagcggc cgc 9473 

50 



<210> 8 

<211> 3147 

55 <212> PRT 

<213> Plasmodium falciparum 
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915 920 925 

Ser Phe Ala Asp Leu Gly Asp lie lie Arg Gly Lys Asp Met Trp Asn 

930 935 940 

lie Asn Ser Asp Ala Lys Asp Leu Gin Asp Arg Leu Glu Lys lie Phe 
5 945 950 955 960 

Lys Thr lie Asn Glu Lys Leu Pro Asn Glu lie Gin Lys Arg Tyr Thr 

965 970 975 

Asn Arg Glu Asn Lys His Leu Asp Leu Arg Ser Asp Trp Trp Glu Ala 
980 985 990 

10 Asn Arg His Gin Val Trp Arg Ala Met Lys Cys Ala Thr Lys Gly He 
995 1000 1005 

Ser Asn Asn Asn Cys Asn Gly He Pro He Glu Asp Tyr lie Pro Gin 

1010 1015 1020 

Arg Leu Arg Trp Met Thr Glu Trp Ala Glu Trp Tyr Cys Lys Lys Gin 
15 1025 ~ 1030 1035 1040 

Ser Gin Glu Tyr Glu Lys Leu Glu Glu Lys Cys Gly Met Cys Thr Gly 

1045 1050 1055 

Lys Gly Gin Gly Asp Gly Lys Asp Cys Thr Gin Lys Asp Lys Glu Cys 
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1140 1145 1150 

30 Pro Tyr Lys Ser Val Asn Thr Arg Asp Lys Arg Asp Ala Thr Asp Asp 
1155 1160 1165 

Thr Thr Pro Thr Val Tyr Ser Thr Ala Ala Gly Tyr Val His Gin Glu 

1170 ' 1175 1180 

Ala His lie Gly Asp Cys Lys Glu Gin His Val Phe Cys Asp Asn Asn 
35 1185 ~ ~ 1190 1195 1200 

Gly Asn Lys Glu Lys Tyr Ala Phe Lys Asn Pro Pro Asn Val Tyr Val 

1205 ~ 1210 1215 

Glu Ala Cys Lys Cys Met Thr Arg Glu Ala Pro Pro Pro Pro Thr Thr 
1220 ' 1225 1230 

40 Pro Ser Thr Pro Asn Pro Cys Ala Glu Thr Gly Gly Val His Thr He 
1235 1240 1245 

Lys Thr Val Thr Asp Val Ala Lys lie Leu Gin Gly Glu Ala Asn Glu 

1250 1255 1260 

Thr Met Leu Lys Asn Ser Ser Asn Gly Asn Asp Lys Asp Glu Ser Lys 
45 1265 1270 1275 1280 

Leu Lys Gly Lys Ala Glu Glu Gly Asp Tyr Ser Arg Gly Gly Thr Pro 

1285 1290 1295 

Ser Asp Phe Asn Asn Asn Leu Cys Gly lie Thr Gin Lys His Ser Asn 
1300 1305 1310 

50 Ala His Asn Asp Ser Gin Gin Pro Cys Tyr Gly Lys Asp Gin Lys Arg 
1315 1320 1325 

Phe Asn Val Gly Thr Glu Trp Ser Phe Lys Asp Asn His Arg Lys Arg 

1330 ~ 1335 1340 

Thr His Pro Glu Ala Tyr Met Pro Pro Arg Arg Glu His He Cys Thr 
55 1345 1350 1355 1360 

Ser Asn Leu Glu Tyr Leu He His Lys Arg Lys Lys Pro He lie Glu 

1365 1370 1375 

Gly Asp Pro Asn Lys He He His Ser Leu Leu Gly Asp Val Leu Leu 
1380 * 1385 1390 
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Ala Ala Lys Tyr Glu Ala Glu Asn lie Lys Lys Leu Tyr Glu Glu Asn 

1395 1400 1405 

Asn Asn Arg Lys Asp Gin Glu Gly lie Cys Arg Ala Met Lys Tyr Ser 
1410 1415 1420 

5 Phe Ala Asp lie Gly Asp lie lie Arg Gly Lys Asp Met Trp lie Glu 
1425 ^ 1430 1435 1440 

Asn Asn Asp Ala Lys Arg Leu Gin Thr Asn Leu Lys Glu lie Phe Thr 

1445 1450 1455 

Lys lie Lys Glu Lys Thr Gly Gly Thr Thr Tyr Asn Glu Asp Asn Asp 
10 14 60 ~ 14 65 1470 

Pro Tyr Leu Lys Leu Arg Ala Asp Trp Trp Glu Ala Asn Arg Ala Lys 

1475 1480 1485 

Val Trp Lys Ala Met Lys Cys Lys Thr Asn Gly Val Asp lie Thr Cys 
1490 " 1495 1500 

15 Asp Ser Asp His Thr Pro Leu Asp Asp Tyr lie Pro Gin Arg Leu Arg 
1505 1510 1515 1520 

Trp Met Thr Glu Trp Ala Glu Trp Tyr Cys Lys Ala Gin Ser Gin Glu 

1525 1530 1535 

Tyr Lys Lys Leu Glu Glu Lys Cys Ser Gin Cys Lys Ser Lys Gly Lys 
20 154 0 1545 1550 

Gly Gly Asn Glu Cys Tyr Arg Glu Thr Lys Glu Cys Asn Asp Cys Lys 

1555 1560 1565 

Gin Ala Cys Glu Glu Tyr Lys Arg Lys lie Lys Thr Trp Ala Asp Gin 
1570 " 1575 1580 

25 Trp Lys Val He Ser Asn Lys Tyr Glu Asp Leu Tyr Lys Lys Ala Gin 
1585 ~ 1590 1595 1600 

Asn Pro Thr Asn Ala Val Leu Lys Asp Asn Lys Asp Glu Lys Asp Lys 

1605 1610 1615 

Asn Val He Asp Phe Leu Thr Gin Leu Gin Lys Ala Asn Asn Gly Glu 
30 1620 1625 1630 

Lys Thr Gly Val His Thr Val Tyr Ser Thr Ala Ala Gly Tyr He His 

1635 164 0 164 5 

Gin Glu Ala Arg Thr Arg Glu Cys Gin Glu Gin Arg Glu Phe Cys Asp 
1650 1655 " 1660 

35 Lys Lys Asn Gly He Asp Asn Thr Ser Tyr Ala Phe Lys Asp Pro Pro 
1665 1670 1675 1680 

His Gly Tyr Ala Thr Ala Cys Asp Cys He Asn Arg Ser Gin Thr Glu 

1685 1690 1695 

Glu Pro Lys Lys Lys Glu Glu Asn Val Glu Ser Ala Cys Lys He Val 
40 1700 ~ 1705 1710 

Glu Glu Val Leu Ser Lys Pro Arg Asp Lys Thr Thr Gly Gly He Asp 

1715 1720 1725 

His Cys Asn Pro Lys Tyr Tyr Pro Arg Lys Glu Asn Tyr Pro Gly Trp 
1730 " 1735 1740 

45 Asn Cys Thr Pro Gly Gin Phe Lys Ser Gly His Ala Gly Ala Cys Met 
1745 ' " 1750 1755 1760 

Pro Pro Arg Arg He Lys Leu Cys Val He Asn Leu Gin Tyr Leu Asn 

17 65 ~ 177 0 17 75 

Glu Lys Lys Ser Pro Glu Glu Leu Arg Lys Ala Phe He Gin Cys Ala 
50 1780 1785 1790 

Ala He Glu Thr Tyr Trp Leu Trp Gin Lys Tyr Lys Lys Asp Lys Asn 

1795 1800 1805 

Gly Gly Val Ala Gin Ala Lys Leu Asn Ser Gly Thr He Pro Asp Asp 
1810 1815 1820 

55 Phe Lys Arg Gin Met Phe Tyr Thr Phe Gly Asp Tyr Arg Asp Leu Cys 
1825 ' 1830 1835 1840 

Leu Asp Thr Asp He Ser Ser Lys Ala Asp Thr Ser Thr Gly Val Gly 

1845 1850 1855 

Lys Val Lys He Asn He Asp Ser Val Phe Gin Lys He Asp He Thr 
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1860 1865 1870 

Asn Val Glu Gin Arg Lys Pro Trp Trp Gly Lys Asn Ala Glu Ala lie 

1875 1880 1885 

Trp Asp Gly Met Leu Cys Ala Leu Ser Tyr Asn Thr Thr Asn Lys Asn 
5 1890 " 1895 1900 

Met Asp Tyr Asn Ala His Thr Lys Leu Asn Pro Thr Tyr Gly Tyr Asn 
1905 ' 1910 1915 1920 

Ala lie Lys Ser Glu Leu Glu Asp Phe Val Asn Arg Pro Gin Phe Leu 
1925 1930 1935 

10 Arg Trp Phe Thr Glu Trp Ser Asp Glu Phe Cys Thr Glu Arg Ser lie 
1940 1945 1950 

Lys He Lys Glu Leu Glu Thr Lys Cys Asn Asp Cys Thr Val Ser Glu 

1955 1960 1965 

Ser Gly Thr Ser Asp Ala Thr Gly Asn Lys Thr Cys Asp Asp Lys Asp 
15 1970 1975 1980 

Lys Cys Asp Glu Cys Lys Arg Ala Cys Thr Thr Tyr Lys Thr Trp Leu 
1985 1990 1995 2000 

Lys Asn Trp Lys Thr Gin Tyr Lys Thr Gin Ser Lys Lys Tyr Phe Asp 
2005 2010 2015 

20 Asp Lys Arg Lys Glu Leu Tyr Lys Ser He Asp Asp Val Ala Ser Ser 
2020 2025 2030 

Thr Gin Ala Tyr Gin Tyr Leu His Ala Gin Leu Lys Lys Leu Cys Gly 

2035 2040 2045 

Asn Ala Asp Cys Lys Cys Met Asp Gly Glu Ser Lys Glu Thr Thr Gly 
25 2050 2055 2060 

Gin Pro Asp Asn Ser His Asp Ser His Met Pro Ala Ser Leu Asp Asp 
2065 2070 2075 2080 

Glu Pro Glu Glu Val Asn Gly Lys Cys Asn Cys Lys Val Lys His Arg 
2085 2090 2095 

30 Pro Gin Pro Pro Leu Ala Leu Pro Pro Pro Ala Pro Ser Gly Pro Pro 
2100 2105 2110 

Ala Glu Asp Gin He Glu His Asp Asn Arg Gly Arg Ser Glu Arg Gly 

2115 2120 2125 

Asp Gin Gly Pro Leu Pro Ala Arg Pro Pro Pro Pro Pro Gin Ala Ala 
35 2130 2135 2140 

Gin Pro Pro Gin Pro Lys Pro Lys Arg Thr Gly Glu Gly Leu Gly Arg 
2145 2150 2155 2160 

Asn Leu Pro Pro Ala Asp Arg Asn Thr Asn Leu Ser Asp Ser Glu Glu 
2165 2170 2175 

40 Glu Asp Asp Glu Asp Asp Asp Glu Val Gin Glu Glu Glu Glu Thr Pro 
2180 2185 2190 

Pro Ser Glu Ala Glu Glu Gly Glu Gly His Val Glu Thr Glu Glu Glu 

2195 2200 2205 

Thr Lys Pro Val Lys Glu Lys Thr Glu Gly Ala Gly Ala Thr Glu Val 
45 2210 2215 2220 

Thr Lys Gin Gly Ser Ala Pro Thr Ala Thr Thr Pro Thr Val Glu Asp 
2225 2230 2235 2240 

He Cys Ala Thr Val Ala Lys Ala Leu Lys Gly Asp Lys Ser Leu Asn 
2245 2250 2255 

50 Ala Ala Cys Ala Leu Lys Tyr Gly Lys Asn Asn Ser Arg Leu Gly Trp 
2260 2265 2270 

Lys Cys He Pro Thr Ser Gly Asp Lys Thr Asp Thr Ser Glu Asn Gly 

2275 2280 2285 

Ala Pro Arg Arg Ala Arg Ser Ala His Gly Gly Lys Ser Asp Ser Glu 
55 2290 2295 2300 

Lys Gly Ser He Cys Val Pro Pro Arg Arg Arg Arg Leu Tyr He Lys 
2305 4 2310 2315 2320 

Lys He Val Asp Trp Ala Glu Ser Gin Ser Lys Thr Val Thr Ser Val 
2325 2330 2335 
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Asn Gly Asp Gly Asn Gly Ser Gin Glu Val Val Ser Val Asn Gly Ala 

2340 2345 2350 

Ser Glu Ser Gly Gly Ser Gly Ser Gly Thr Glu Ser Gin Ala Ser Asp 
2355 2360 2365 

5 Val Ser Gin Gly Asn Gly Ala Ser Thr Ser Pro Gin Val Ala Leu Leu 
2370 2375 2380 

His Ala Phe Val Lys Ser Ala Ala lie Glu Thr Phe Phe Ala Trp His 
2385 2390 2395 2400 

Lys Tyr Lys Val Asp Lys Glu lie Glu Glu Lys Glu Lys Gin Ala Ala 
10 " 2405 ' 2410 2415 

Gin Asn His Leu Val Gin Arg Lys Thr Ser Glu Asn Pro Gin Lys Lys 

2420 2425 2430 

Leu Glu Gly Gly Glu He Pro Glu Asp Phe Lys Arg Gin Met Phe Tyr 
2435 2440 2445 

15 Thr Leu Gly Asp Tyr Arg Asp He Leu Val Gly Asp Lys Thr Met He 
2450 2455 2460 

Glu Ala Leu Glu Lys Ser Gly Asp Thr Lys He Glu Asp He Ser Glu 
2465 ~ 2470 2475 2480 

Lys He Pro Lys He Leu Asp Gly Glu Asn Asn Lys Ala Ala Gly Gly 
20 2485 2490 2495 

Gly Pro Lys Gin Pro Asn Ser Gly Lys Thr Pro Gin Glu Trp Trp Lys 

2500 2505 2510 

Glu Asn Ala Lys His He Trp His Gly Met He Cys Ala Leu Thr Tyr 
2515 ~ 2520 2525 

25 Asn Thr Asp Ser Asn Gly Lys Asp Lys Lys lie Gin Gin Val Lys Ala 
2530 2535 2540 

Thr Asp Asn Thr Asp Leu Phe Gin Lys Leu Lys Lys Asp Asn Asp Tyr 
2545 2550 2555 2560 

Glu Thr Val Ser Phe Gly Ala Ser Gly Thr Gly Ala Lys Ser Asn Asp 
30 2565 2570 2575 

Asp Thr Lys Leu Lys Asn Phe Val Val Arg Pro Thr Tyr Phe Arg Trp 

2580 " 2585 2590 

Leu Glu Glu Trp Gly Glu Glu Phe Cys Arg Lys Gin Lys His Lys Leu 
2595 2600 2605 

35 Tyr He He Lys Lys Asp Cys Arg Asp Asn Lys Phe Cys Ser Gly Asp 
2610 ~ " 2615 2620 

Gly Leu Arg Cys Asp Glu Lys Val Pro Asp Lys Lys Asp He Phe Lys 
2625 ~ 2630 ' 2635 2640 

His Phe Asp Cys Pro Ser Cys Ala Arg His Cys Arg Ser Tyr Arg Lys 
40 2645 2650 2655 

Trp He Glu Arg Lys Lys Thr Glu Tyr Glu Lys Gin Glu Ser Ala Tyr 

2660 " 2665 2670 

Ser Lys Gin Lys Ser Asn Tyr Val Asn Gly Ser Asn Gly Asp Gly Gly 
2675 2680 2685 

45 Asn Asn Asn Asp Lys Glu Phe Tyr Thr Lys Leu Glu Thr Cys Thr Lys 
2690 2695 2700 

Ala Thr Asn Phe Leu Glu Ser Leu Lys Gly Gin Cys He Gly Asn Asn 
2705 2710 2715 2720 

Asn Gly Gly Thr Asp lie Lys Phe Ser Asn Thr Asn He Thr Phe Gly 
50 " 2725 2730 2735 

Ser Ala Glu Asp Cys Lys Pro Cys Ser Glu Phe Lys Val Asn Cys Glu 

2740 " ~ 2745 2750 

Asn Gly Ser Cys Gly Ser Ala Lys Gin Lys Asp Cys Pro Asn Asn Thr 
2755 " 2760 2765 

55 He Thr Ser Gin Asn He Lys Gly Leu Thr Asp Gin Val Asp Met Arg 
2770 2775 2780 

Val Ser Asp Asn Thr Glu Ser Gly Phe Glu Gly Asp Leu Gly He Cys 
2785 2790 2795 2800 

Gin Gly Ala Gly He Phe Lys Gly He Arg Lys Asp Glu Trp Lys Cys 
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2805 2810 2815 

Gly Asp Phe Cys Gly He Asp He Cys Thr Leu Glu Lys Thr Asn Asn 

2820 2825 2830 

Gly Lys Glu Ser Asp Lys Lys Tyr He He Met Lys Glu Phe Val Lys 
5 2835 2840 2845 

Arg Trp Leu Glu Tyr Phe Phe Glu Asp Tyr Asn Arg He Gin Lys Lys 

2850 2855 2860 

Leu Lys Thr Cys Lys Glu Asn Gly Lys Gly Ser Thr Cys He Arg Ser 
2865 2870 2875 2880 

10 Cys Val Asp Glu Trp He Lys Leu Lys Lys Asp Glu Trp Gin Lys He 

2885 2890 2895 

Asn Ser Asn Tyr Leu Asp Gin Asn Thr Lys Glu Asn Pro Glu Gly Asn 

2900 2905 2910 

Asn Leu Ser Ser Phe Leu Glu Asp Gly Pro Phe Lys Asn Glu Val Asp 
15 2915 2920 2925 

Lys Ala He Lys Pro Cys Gly Asn Leu Thr Asp Phe Lys Lys Ser Lys 

2 930 2 935 2 94 0 

Lys Cys Asn Gly Thr Ser Arg Ser Gly Asn Ser Glu Glu Ser Thr Lys 
2945 ~ 2950 2955 2960 

20 Tyr Asp Gly Val He Cys Leu Leu Asp Asn Leu Lys Asn He He Lys 

2965 " 2970 2975 

Thr Cys Gin Asn Val Pro Ser Gly Lys Pro Asp Thr Pro Cys Gin Lys 

2980 2985 2990 

Ser Pro Ala Pro Val Gly Asp Asp Asp Asp Pro Leu Glu Glu Glu Asn 
25 2995 3000 3005 

Pro Val Thr Gin Pro Asn He Cys Pro Gin Thr Ser Val Glu Glu Lys 

3010 3015 3020 

Lys Lys Glu Glu Glu Glu Lys Cys Asp Glu Lys Glu Glu Glu Glu Glu 
3025 3030 " 3035 3040 

30 Lys Glu Glu Glu Lys Asp Lys Gly Asp Glu Glu Val Lys Glu Glu Glu 

3045 3050 3055 

Lys Asp Lys Gly Asp Glu Glu Glu Glu Ala Glu Glu Glu Glu Glu Glu 

3060 3065 3070 

Glu Glu Glu Thr Asp Ser His He Tyr Glu Asp Tyr Ser Asp Ser Asp 
35 3075 3080 3085 

Ala Glu Glu Asp Asp Glu Asp Glu Ala Val Thr Glu Ser Leu Ser Pro 

3090 3095 3100 

Ser Glu Ser Gin Pro Lys Arg Leu Leu Arg Glu Phe Pro Ser Pro Glu 
3105 3110 3115 3120 

40 Leu Lys Asn Ala Met Leu Phe Ser Thr He Leu Trp Met Val Gly He 

3125 3130 3135 

Gly Phe Ala Ala Phe Thr Tyr Phe Phe Leu Lys 
3140 3145 



